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Abstract 
ENVIRONMENTAL FACTORS THAT PREDICT ADOLESCENT SMOKING 
BEHAVIOR: THE IN FLUENCE OF PARENT, PEER, AND S IB LING S MOKING 
Christopher J. Hogan, M . S .  
A dissertation submitted i n  part ial fulfi llment o f  the requirements for the degree of 
Doctor of Philosophy at V i rginia Commonwealth University.  
Virginia Commonwealth University, 2002 
Maj or Director: Steven Danish,  Ph .D. ,  Professor, Department of Psyc hology 
The majority of adult smoking begins during adolescence, and in order for 
prevention programs to be optimally effect ive i t  i s  critical to understand the influences of 
smoking i nit iation during this developmental period. However, little research has 
focused on how environmental factors,  such as parent and peer smoking,  i n fluence 
smoking in i t iat ion exclus ive ly  within a rural populat ion. The current study surveyed 
students from 23 middle schools i n  rural Virgin ia  and New York State at the end of the 
s ixth grade and then one-year later at the end of the seventh grade . Logi st ic regressions 
were used to predict changes i n  leve ls  of adolescent smoking from factors such as parent 
smoki ng, peer smoking,  s ib l i ng  smoking. se l f-efficacy to refuse c igarettes, and whether 
the adolescent res ided in a tobacco-growing area. 
Results from this study indicated that having a best friend who smokes was more 
important for trying smoking, whereas the number of friends who smoke was more 
important for experimental and higher levels of smoking.  Two variables, having a 
mother who smokes and an adolescent 's  self-efficacy to refuse cigarettes, were found to 
be a consistent  influence across all stages of smoking behavior. Ethnicity had a s l ightly 
differen t  impact on smoking behavior than demonstrated in previous research .  African 
Americans were actual ly at a higher risk for trying smoking than Caucasians, and there 
were no differences for ethnicity among those who moved to experimental or higher 
levels of smoking. In addition, l iving in  a tobacco-growing county was significant ly 
related to adolescents trying smoking,  but  was not  related to adolescents at this  age 
moving to experimental or higher levels of smoking. The findings from this study 
suggest that there are unique aspects to the smoking behavior of rural adolescents, and 
suggestions for prevention are made . 
CHAPTER I 
INTRODUCTION 
Adolescence is a t ime when individuals begin taking more purposefu l  steps 
toward individuating from their parents and shaping their  own identit ies .  As part of this 
process, adolescents look toward others in  their  environment as possible models  of adult  
behavior (Bandura, 1 986) .  While some behaviors can be "tried out" without long-term 
consequences , a behavior such as smoking i s  physiological ly  reinforcing ( Levin ,  1 992) 
and can have a more substantial impact on one ' s  health. S moking i s  usual ly  in i t iated 
during adolescence but often continues into adulthood (Chassin,  Presson ,  Rose, and 
Sherman, 1 996) ,  with serious health consequences for long-term smokers such as an 
increased risk for cancer ( Peto et al . ,  2000) and coronary heart disease ( Lakier, 1 992) .  I t  
i s  because of  the negat ive health consequences that more research is needed to 
understand why adolescents smoke if we are to reduce this heal th compromis ing 
behavior. One critical area that needs to be studied is the impact of environmental 
factors, including smoking by peers, parents,  and siblings.  
Smoking among family members i n  the env ironment may prov ide the adolescent 
with models for such behavior, may convey parental att i tudes about the acceptabi l i ty of 
smoking, or may make cigarettes more eas i ly  obtai nable. Evidence suggests that 
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adolescents have an increased risk for in itiating smoking when they have parents who 
smoke (Chassin, Presson, S herman, Carty, & Olshavsky, 1 984; Jackson, Bee-Gates, & 
Henriksen,  1 994). However, parental smoking may influence adolescents d ifferently, 
depending on such factors as the adolescent ' s  stage in the smoking i nit iation process and 
the gender of the adolescent (Hu,  Flay, Hedeker, S iddiqui,  & Day, 1 994; Robinson et al . ,  
1 997). Parents who smoke may be a stronger predictor of adolescents who are 
experimenting with c igarettes, and may not be as i nfluential for adolescents progressing 
from experimental to more regular smoking. S ib l ing smoking is another potential source 
of influence on smoking i nit iation i n  adolescence (Chassin et al . ,  1 984 ) , although it has 
received less research attention . 
Having peers who smoke is  a potent ial source of influence that increases an 
adolescent ' s  risk for smoking, and one that may be more persistent across stages of 
smoking onset (Chassin,  Presson ,  Rose, Sherman, & McGrew 1 986; Distefan, Gi lpin,  
Choi ,  & Pierce, 1 998 ). Having a best friend who smokes has been found to be 
part icularly important (Headen,  B auman, Deane, & Koch, 1 99 1  ) . However, there is some 
question about the degree that peers who smoke influence other adolescents to smoke, 
and how much of that association may actual l y  be due to adolescents select ing friends 
who are s imi lar to themselves with regard to smoking behavior (Bauman & Ennett,  
1 996 ) .  Longitudinal studies that predict the onset o f  smoking behavior have suggested 
that the associat ion between peer  smoking and adolescent smoki ng may be more 
moderate than previously bel ieved (Chass in  et al . ,  1 986; U rberg, Degi rmenciog lu ,  & 
Pi lgrim,  1 997; Engels, Kn ibbe, & Drop. 1 999). 
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The purpose of the current research i s  to examine the extent that parental 
smoking, best friend smoking, peer smoking, and sibl ing smoking predict adolescent 
smoking at different stages of the smoking in i tiation process in a sample of rural 
adolescents. Research i ndicates that adolescents who l ive i n  rural areas have a higher 
prevalence for excessive c igarette use (Cronk and S arvela, 1 997). However, most of the 
studies that have exami ned the environmental influences of adolescent smoking i nit iation 
have used urban or suburban samples. An i ncreased understanding of the environmental 
factors that influence adolescent smoking can enable prevention programs to be designed 
to counter these influences at the appropriate developmental t ime. U ltimately this can aid 
in the development of more effective prevention programs. 
Overview 
In Chapter I I  the l i terature is reviewed with regard to the negative consequences 
of adolescent tobacco use. Within Chapter II the theories that have relevance for 
adolescent smoking and the environmental factors that may influence the in it iation of 
smoking in adolescence are also reviewed . Chapter II concludes with a statement of the 
problem i n  terms of an area of needed research,  the purpose of the present study, and the 
hypotheses for the study. The method of the study is presented i n  Chapter I I I ,  inc luding 
the sample, design,  and proposed analyses. Chapter IV contains the statistical results of 
the proposed hypotheses .  The final chapter, Chapter V, includes a d iscussion of the 
results,  l imitations of the study, and the i mpl ications for future research and pract ice . 
CHAPTER II  
REVIEW OF THE LITERATURE 
The review of the l iterature is divided i nto three sections. The first section 
describes research on the consequences of adolescent tobacco use, including its affect on 
later smoking behaviors and the health of the i ndividual . The second sect ion presents a 
major theory and a secondary theory that can provide an understanding of the possible 
reasons for adolescent smoking. These theories can guide researchers who wish to 
investigate the i nfluences of adolescent tobacco use. In  the third section, the 
environmental influences of adolescent smoking are discussed, including parent ,  peer, 
and sibl ing influences. 
The Negative Consequences of Adolescent Tobacco Use 
Smoking Begins During Adolescence 
Many of the adolescents who begin smoking early in adolescence go on to 
become establ ished regu lar smokers. A study by Gilpin ,  Choi , Berry, and Pierce ( 1 999) 
used a nat ional data sou rce to est i mate the number of adolescents who smoke for the fi rs t 
t ime and then become estab l i shed smokers . The authors used 1989 and 1993 data from 
The Teenage Att i t udes and Pract ices Surveys ( TA PS ),  desi gned to be represen t at i ve of 
t he Un i ted S tates popu l at i on .  The survey was pri mari ly  conducted i n  i ntervicv./s over the 
4 
5 
telephone and included questions about whether the individual had ever smoked and 
whether the individual had smoked at least 1 00  c igarettes i n  his  or her l i fe.  A total of 
7 ,960 adolescents were interviewed in both 1 989 and 1 993,  and an additional 4,992 
adolescents were i nterviewed i n  1 993 . Results i ndicated that the age when the 
adolescents first began smoking cigarettes had a b imodal distribution, with smoking 
in it iation occurring the most for adolescents, ages 1 2  and 1 4. Approximately  30% of 
adolescents smoking for the first t ime were 1 1  to 1 2  years of age, and approximately 80% 
of the adolescents smoking for the first t ime were 1 1  to 1 5  years of age. 
Not only do adolescents begin  smoki ng relatively early, but smoking behavior 
begun during adolescence often persists i nto adulthood. A study by Chassin ,  Presson,  
Rose, and Sherman ( 1 996) first surveyed 4,035 i ndividuals on their  smoking  status when 
they were i n  the eleventh or twelfth grade . The same i nd ividuals completed a first 
fol low-up survey as young adults four to seven years l ater, and a second fol low-up survey 
as adu lts 1 0  to 1 3  years after the i n i t ial survey.  The survey at each t ime poi nt included a 
question about the indiv idual ' s  smoking status,  which was later d ichotomized as weekly 
or more frequent smoki ng versus nonsmoking.  The results i ndicated that among those 
who were adolescent smokers, 59 .3% continued to be adult  smokers, compared with 
9.6% adult  smokers who had reported not smoking during adolescence. These fi ndings,  
along with s imilar results from other studies (Yart ia inen & Puska, 1 996) ,  i ndicate that 
adult smok ing general ly  begins  duri ng  adolescence, and that those i nd iv idual s who 
remai n non-smokers through adolescence are less l i kely to i n i t iate smoking  duri ng 
adulthood . 
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The study by Chassin et al . ( 1 996) makes i t  c lear that not all  adolescent smokers 
continue smoking, but over half continue smoking into adulthood. A study by Choi, 
Pierce, Gilpin, Farkas, & Berry ( 1 997) sought to determine how many experimental 
smokers in 1 989 went on to become established smokers ( reached a l ifet ime level of at 
least 1 00  cigarettes) in 1 993 .  In this sample, a total of 9, 1 35 adolescents between the 
ages of 1 2  and 1 8  were interviewed by telephone in 1 989. A total of 7 ,960 of those 
adolescents were again interviewed in  1 993 .  Individuals were considered experimenters 
if they reported smoking at least a few puffs of a cigarette but fewer than 1 00 cigarettes 
i n  their l ifetime. Of the 2 ,684 adolescents who were experimenters in 1 989, 
approximately 3 1 %  progressed to establ ished smoking by 1 993.  This study i s  consistent 
with other studies that i ndicate that at least one-third of experimental smokers i n  
adolescence progress t o  become establ ished smokers (H i rschman, Leventhal , & Glynn ,  
1 984).  
Earlier Smokers Are Less Likely To Quit 
In  addition to a strong relationship between adolescent smoking and later smoking 
behavior, there is evidence suggesting that the younger an i ndividual starts smoki ng, the 
more difficult it wi l l  be for that person to stop smoking duri ng adulthood. A study by 
Breslau and Peterson ( 1 996) se lected a random sample of 1 200 i ndividuals between 2 1  
and 30 years of age who were members of a Health Maintenance Organ izat ion.  
I ndividuals were in terviewed regarding whether or not they smoked, whether they had 
previously smoked (with smoking cessat ion be ing defined as last smok i ng at least one 
year p�ior to the interview),  and the age when they first st arted smok ing .  The result s 
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indicated that the l ikelihood of having quit  smoking was greater i n  smokers who had 
begun cigarette smoking after the age of 1 3  than in  those who had begun earlier. 
Compared with those who began smoking prior to age 1 3 , smokers who began at ages 1 4  
to 1 6  were 1 .6 t imes more l ikely to quit  smoking, and those who began at age 1 7  years or 
l ater were twice as l ikel y  to quit .  
A populat ion study from a northeastern city i n  the United States simi l arly found 
that quitt ing in adu lthood is more difficult when i nitiat ion takes p lace earl ier in 
adolescence. In a study by Khuder, Dayal ,  and Mutgi ( 1 999) ,  1 ,  7 1 0 males were surveyed 
regarding whether they ever smoked, the age at which regu lar smoking started (smoked 
cigarettes everyday), whether they currently smoke, and their  attempts to quit  smoking. 
Results i ndicated that those who started smoking before age 1 6  were twice as l ikely to 
continue smoking as those who started after age 1 9 . These findings again suggest that the 
decision an i ndividual makes to smoke during early adolescence can persist into 
adul thood and make it less l ikely that the person wi l l  quit  smoking as an adul t .  
Nicotine Addiction and Health Consequences of Smoking 
One of the reasons that indiv iduals have a d ifficult t ime quit t ing i s  because the 
nicotine contained in  c igarettes i s  addict ive .  N icot ine i s  reinforcing,  l i kely i n volv ing the 
indirect activation of midbrain dopamine neurons ( Lev in ,  1 992) .  As an i nd iv idual 
progresses to more regular smoking, the re inforcement d iminishes and the person smokes 
primarily to re l ieve or avoid wi thdrawal symptoms (Ju l ien ,  1 995 ) .  Such symptoms 
include i rr i tab i l ity, anx iety, d ifficulty concentrating, i ncreased appet i te ,  and i n somnia 
( Hu ghes, Gust , Skoog, Keenan, & Fenwick, 1 99 1  ) . Ei ssenberg and Balster (2000) 
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suggest that adolescents who become regular tobacco users may be less sensiti ve to 
n icotine's dysphoric effects than those who remain non-users, or they may min imize the 
negative effects if in the presence of more experienced users .  Whatever the reason for an 
adolescent beginning to smoke, the addictive nature of nicotine may make the seemingly 
harmless adolescent activity d ifficul t  to stop, with serious health risks result ing from 
continued use. 
The medical l iterature has documented many adverse health effects associated 
with smoking.  For example, individuals who smoke are at two to four t imes the risk of 
coronary heart disease than i ndividuals who do not smoke ( Lakier, 1 992) .  Individuals 
who s moke also increase their  risk for develop ing cancer, especial l y  lung cancer. 
Importantly, a person who is able to stop smoking before middle age may avoid more 
than 90% of the risk for lung cancer attributable to smoking ( Peto et al . ,  2000) .  The 
manner in which smoking is often in i t iated, and the health risks associated with smoking, 
make many in the publ ic health community bel ieve that c igarette smoking is  the ch ief 
preventable cause of premature d isease and death i n  the United States (Elders, Perry, 
Eri ksen ,  & Giovino, 1 994 ) .  
Summary 
There are several good reasons why communit ies and health care professionals 
shou ld take note of adolescent smok i ng .  Fi rst, most adult smoking begins duri ng 
adolescence. Smoking in i t iation usual ly occurs before h igh school graduat ion and 
frequent ly  duri ng early adolescence. School trans i t ions such as going from elementary 
school to middle school (approx imate ly  age 12) or from middle school to high schoo l 
(approximately age 1 4) seem to be prevalent t imes for smoking in i tiation . Even i f  an 
adolescent experiments with smoking, the addictive nature of nicotine and other 
i nfluential factors result  in at least one-third of those adolescents who experiment with 
smoking becoming regul ar cigarette users. 
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Second, there is evidence that suggests that the earl ier i n  adolescence an 
i ndividual begins to smoke, the more difficult i t  w i l l  be for him or her to stop smoking as 
an adult .  Even if  an adul t  may want to stop smoking, choices made as an early 
adolescent and a resul t ing dependency on n icot ine may make i t  d ifficu l t  to change the 
smoking behavior. Final ly ,  the choice to smoke as an adolescent may have serious health 
consequences as an adult ,  including the increased risk for cancer and heart disease 
(Lakier, 1 992 ;  Peto et a l . ,  2000) .  Adolescents want to make decisions that wi l l  shape 
their  identit ies.  However, i f  these decisions involve smoking, there may be serious health 
consequences involved.  
Theories of Smoking Initiation 
Two theories wi l l  be discussed that have re levance for adolescent smoking.  The 
first is Social  Cognit ive Theory (B andura, 1 986),  a theory that focuses on the interact ion 
between the individual and the environment .  A theory that ident ifies the stages of 
smoking onset provides an additional framework for understanding the development of 
smoking behavior in adolescence (Le venthal & Cleary, 1 980; Flay.  1 993 ) .  
Social Cognitive Theory 
Social cognit ive theory (Bandura, 1 986)  suggests that the env i ronments in which 
an individual ex ists has an infl uence on that person 's behavior. Others in the 
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adolescent ' s  social environment, such as family members, friends, and peers can 
influence the adolescent ' s  behavior. One of the ways that the adolescent ' s  behavior can 
be influenced is through the observational learning of behaviors being modeled by others 
in the environment. For example, parents who smoke may be modeling the smoking 
behavior for their children, and thus make it possible for the child to observe and later 
reproduce the behavior when given the opportunity. However, models  in  the 
environment are not a sole source of influence because social cognitive theory suggests 
that the individual's behavior also depends on cognitive and emotional factors . 
A cognit ive factor that a person brings to a situat ion includes his or her 
expectations for the outcome of performing that behavior. After observing other models 
in the environment, the individual expects posi t ive or negat ive results from performing 
the behavior himself or hersel f. For example, an adolescent may learn to expect, from 
advertising, peers, or important adults, that smoking can be a fun or exciting experience 
(Baranowski, Perry, & Parcel ,  1 997 ) .  In addition, the adolescent who observes his or her 
friends smoking may expect that smoki ng will result in being accepted by friends or at 
least avoid being ostracized by them. In this  situat ion an emotional component is  also 
present because the adolescent is engaging in  smoking behavior to feel accepted and 
valued by important friends . 
The value that the individual places i n  the outcome of t he behav ior provides the 
i ncent i ve ( Bandura, 1 986 ) or outcome expectancy ( Baranowski  et  al . ,  1 997 ) t hat may 
provide mot ivat ion to perform the behavior. For example, an adolescen t  who believes 
that smok i ng w i l l  make her appear more grown-up, and who h ighly values appeari ng l i ke 
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an adult ,  may have more i ncentive to try smoking c igarettes. Another personal factor is 
an individual's confidence or sel f-efficacy (Bandura, 1 986) to perform a particu lar 
behavior. For example, an adolescent may have a large amount of confidence that he can 
resist offers from friends to smoke c igarettes. This confidence in his refusal ski l l s  can 
then moderate the influence that peers in his environment who smoke may have on h im.  
Thus,  social cognit ive theory posits that there i s  a continuous i nteraction, or  reciproca l  
determin ism, between the individual and the environment whereby both the person and 
the environment infl uence each other. 
Stages of Smoking Initiation 
Leventhal & Cleary ( 1 980) and Flay ( 1 993 ) have posited that adolescents 
progress through a series of stages prior to actua l ly  engaging in  smoking behavior. The 
first stage is the preparatory stage, whereby attitudes, bel iefs,  and outcome expectat ions  
are formed. For example, the adolescent may observe smoking being modeled by parents 
and begin  to form an expectat ion that he or she wi l l  appear more adu l t- l ike,  or perhaps 
get help  coping with a stressfu l s ituat ion by smoking c igarettes . The second stage , or the 
try ing stage, inc ludes the first few times that the adolescent smokes .  Dur ing the th i rd 
stage, the experimentation stage, the adolescent  may smoke repeatedly but the behav ior i s  
i rregular and is  often exhibited i n  response to a part icular s i tuation such as  a party ( Perry 
& Staufacker, 1 996 ) .  
Regular use is  the fou rth  stage of smoking onset, and i nc ludes an  adolescent 
smok ing regu larly ( at least once a week ) and across a variety of s i tuat ions .  The fi nal 
stage of  smok i ng onset . add ic t ion ,  i ncl udes tolerance of  n icot i ne and wi thdrawal 
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symptoms i f  the adolescent tries to quit .  This framework for the stages of smoking onset 
is important because the factors that influence the use of cigarettes may be different for 
adolescents in  different stages. Research in  areas of other adolescent drug use suggests 
that one needs to take into account the phase of an adolescent's behavior in addition to 
the type of behavior, because different  factors may be more or less infl uential depending 
on the phase (Kandel and Andrews, 1 987) .  For example, observed modeling of smoking 
behavior by parents may be more important during the preparatory stage, when attitudes 
and expectations are initial ly  being formed, than i n  the experi mentation stage, when other 
environmental factors such as peer smoking may become more infl uential for increasing 
the smoking behavior. 
Despite the apparent importance of examining the di fferent phases of smoking 
behavior, a review of the l i terature by Conrad, Flay, and Hi l l  ( 1 992)  observed that very 
few researchers have attempted to determine the different antecedents for the different 
stages of adolescent smoking. A later review (Mayhew, Flay, & Mott, 2000) i ndicates 
that a further impediment to smoking stage research is the lack of a val id and rel iable 
measure of smoking stages.  However, examining influences at di fferent stages of 
smoking may be important to more clearly interpret studies that have confl ict ing resul ts .  
Moreover, i f  there is some consistency in the factors that are most i n fl uent ia l  at  part icular 
stages it might fac i l itate intervention efforts .  
OperationalizinM Theory In Research 
Due to an ind iv idual ' s  environment bei ng so influent ia l  in shap ing  behavior. it is  
important to ident i fy and measure the re lat i ve i n fl ue nce of di fferen t  enviro n menta l  
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variables. One set of infl uences are parents, siblings, other famil y  members, and peers . 
However, these sources of influence represent only some of the potential sources. There 
are many other environme ntal sources of i nfluence, such as messages i n  the media 
(Botvin ,  Botvin,  Michel a, Baker, & Fil azzola, 1 99 1 )  and the availabi lity or ease of 
obtain ing c igarettes (Robinson, Klesges, Zbikowski , & Glaser, 1 997). I t  i s  also 
important, however, not to overlook the personal factors that the i ndividual brings to a 
situat ion .  Several personal factors, such as the person's self-efficacy to remain tobacco­
free and the person 's  tendency to engage in risk-taking behaviors (Robinson, Klesges, 
Zbikowski , & Glaser, 1 997) ,  can interact with the environment to determine whether an 
adolescent initiates smoking.  S imilarly, the attitudes, values, and expectations that the 
adolescent has toward smoking is both shaped by the environment and can motivate a 
response to the environment. In sum, social cognitive theory provides a solid guide for 
examining how environmental influences and personal values and experiences can 
interact to affect adolescent smoking  behavior. 
The Role of Environmental Influences on Adolescent Smoking 
The fol lowing section wil l  review research that has examined the environmental 
influences of parents, siblings, friends, and peers on adolescent smoking behavior. Such 
environmental influences are particularly salient to adolescents because, as they journey 
toward establishing their own identity, they look toward sign i ficant others in their 
environment who are modeling social behaviors . In addition to these direct and prox i mal 
environmental factors ,  the influence of more distal environmental factors, such as gender. 
etbnicity, and rural l iving area wil l  be considered in this sect ion .  These variables are 
considered distal because they are bel ieved to act indirect ly to affect tobacco use ( Perry 
& Staufacker, 1 996) .  However, d istal variables such as gender and ethnicity may be 
especial ly  important because their in teractions with other variables can elucidate the 
conditions when proximal environmental factors are most influential . 
Parental Influence on Smoking 
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Several studies have examined the effects of parents o n  the smoking behavior 
of their adolescent child.  Most studies have examined whether the parents themselves 
smoke in an effort to identify the possible influence of parent model ing .  A study by 
Chassin,  Presson ,  Sherman, Corty, and Olshavsky ( 1 984) i l lustrates the influence of 
parental smoking on different stages of adolescent smoking. In the study, 4,22 1 students 
in grades six through e leven were surveyed at two t ime points one year apart . The 
sample was predominantly Caucasian (96 % )  and from suburban (57%)  or urban (26%) 
areas. The study used only participants who were nonsmokers or  triers (smoked a 
cigarette or a few puffs ) at the first t ime poi nt .  For participants who were nonsmokers at 
the first t ime point  and had progressed to begi nning to smoke one year later, resul ts  
indicated that having more parents who smoked cigarettes was a s ignificant predictor. 
Parent smoking was less important, however, for the adolescents who transi tioned from 
experimental smoking to regular smoking .  
A study by H u, Flay, Hedeker, S iddiqu i ,  and Day ( 1 995 )  fu rther i llustrates 
d i fferences i n  the i n fluence of parental smok i ng for d i fferent stages of  adolescent 
smok i ng .  I n vest igators surveyed 6,695 seventh grade students from two urban areas i n  
Southern Cal ifornia. The same students were agai n su rveyed dur i n g  e i ghth and n i nth 
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grades.  Participants ' were categorized according to prior smoking  status at Time Point 1 
as nonsmokers ,  in i ti ators,  and h igher-level smokers . Current smoking was assessed and 
categorized as nonsmokers, ex-smokers (smoked previously, but did not smoke i n  the 
past 1 2  months), experimenters (smoked once a month or less) ,  and regul ar smokers 
(smoked a few t imes a month or more) .  Parental smoking was also assessed, with a 
hypothesis that parental smoking would have an infl uence on adolescents increasing their 
smoking behavior. Results i ndicated that parental influence was greater for those who 
never smoked and those who were in i t iators compared to higher l evel smokers. In  
addition, parental smoki ng was stronger for females than for males, and significant for al l  
ethnic groups except for African Americans. 
A study by Griesler and Kandel ( 1 998) also found that the association between 
parental and adolescent smoking differs by ethnicity.  The study examined the smoking 
behavior of 1,  795 children and their mothers in 1 992, with the chi ldren in the survey 
averaging 1 2 .4 years of age . Items i ncluded whether the chi ldren had ever smoked or had 
smoked within the past three months. Resu lts indicated that Caucasian adolescents were 
three t imes as l ike ly to be current smokers (smoked within the past three months ) if their 
mother currently smoked. However, among African American and Hispan ic adolescents, 
there was not an association between maternal and chi ld smoking. 
A study by Robinson et al . ( 1 997 ) also exam ined parental i n fluence by stage of 
adolescent smok ing. Investigators surveyed 6,967 seventh grade students in an u rban 
school system in the middle southern United States .  One survey item asked part ic ipants 
whether most of the i r  family members smoked. By focus ing  on fami l y members as 
opposed to just parents, the researchers were able to incorporate grandparents and 
sibl ings .  Partic ipants' use of cigarettes was assessed and later categorized as 
nonsmokers, experimental smokers (smoked a few cigarettes), regular smokers (at least 
one cigarette per week), and those who had smoked regularly in the past but had quit .  
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Results indicated no significant main effect for family smoking when comparing 
nonsmokers to experimental smokers . However, there was an interaction with gender 
such that Caucasian girl s  whose fami lies smoked were over three times more l i ke ly  to try 
cigarettes than girls from nonsmoking fami l ies. The influence of fami l ial smoking was 
also sign ificant, a l though less pronounced, for African American girls and African 
American boys. Interestingly,  when a comparison was made between experimental 
smokers and regular smokers (at least one c igarette per week), fami ly  smoking and its 
interactions with gender and race were not s ignificant . One d ifficu lty with this study is 
that it combines parent smoking and sib l ing smoking, thus making the results somewhat 
more difficul t  to interpret .  
The study by Robinson et a l .  ( 1 997) suggests that  the i nfluences within the 
family ,  i nc luding parenting infl uences, are complex. A study by Melby, Conger, Conger, 
and Lorenz ( 1 993 ) used a sample of 204 seventh grade Caucas ian boys who were 
primari ly  from lower middle c lass and middle c lass fami l ies from a midwestern state in  
an area heavi ly dependent on agricul ture .  The study used both se l f-report quest ionnaires 
and interviews in the fami ly' s home. Parental chi ld-reari ng behav iors were assessed and 
categorized on leve l s  of  harsh/incons istent parent i ng ( parent ing practices that d isrupt 
effect ive adolescent soc ia l ization and convent ional attachment  to parents ) and 
1 7  
nurturant/involved parenting (practices that faci l itate effective adolescent social ization 
and conventional attachment to parents). Parent tobacco use and the seventh grader's 
tobacco use was also assessed. Peer tobacco use was assessed by asking the adolescents 
the number of close friends who had used tobacco. 
Results indicated that harsh/inconsistent parenting behavior was associ ated with 
adolescent tobacco use, and nurturant/involved parenting was negative ly  assoc iated with 
adolescent tobacco use. In terest ingly,  the current use of tobacco by parents was not 
direct ly related to adolescent tobacco use, although the al l male sample makes this 
finding consistent with other findings that parental influence i s  stronger for female 
adolescents (Chassin et al . ,  1 986; Hu et a l . ,  1 995 ) .  However, the use of tobacco by 
mothers was i ndirect ly  related to adolescent tobacco use through the types of peers with 
whom the adolescent chose to associate. Thus having a mother who smoked increased 
the l ikel ihood that the adolescent would have friends who smoke. Nevertheless, the 
cross-sectional nature of these data l imits interpretat ions of the direction of causality 
among the variables. 
Two other studies suggest that parents smoking in  itsel f, however, i s  an i n fluential 
and valuable predictor of adolescent smoking. A study by Jackson, Bee-Gates,  and 
Henriksen ( 1 994 ) surveyed 937 students in the third grade through the eighth grade in 
Northern Cal i fornia .  Partic ipants were asked about their parents' smok ing status .  
Parents were categorized as former smokers ,  current smokers, or nonsmokers .  
Part i c ipants were a lso asked to complete a measure of the i r  parents' pare nt i ng behav ior to 
determine the level of author i tat i ve parenting or nonauthor i tat i ve parent ing .  
1 8  
Authori tative parenting,  which is characterized by both setti ng clear standards of 
behavior and responding to the chi ld 's  needs and rights, was expected to influence chi ld 
smoking through its effect on chi ld competencies and the maintenance of parental 
authority. The participants were also asked their  level of smoking,  categorized as 
i ntenders (report i ng they were l ikely to smoke when they were older), i n it iators 
(report ing  having at least one or two puffs) ,  and experimenters (reporting smoking "2-4 
cigarettes" to "more than one pack").  
Results i ndicated that authoritative parent ing was i nversely  related to child 
smoking i ntent ion and behavior. Thus, the more authoritat ive parent ing that was 
reported ,  the less l ikely it was for the chi ld to i ntend on smoki ng or to actual ly smoke. 
When a l ogistic regression was used on these variables, there cont inued to be a posi t ive 
assoc iation between parent smoking and ch i ld smoki ng,  and a negat ive association 
between authoritat ive parenting and chi ld smoking. This i nd icates that both parent 
smoking status and authoritat ive parent ing made unique contributions,  suggesting that 
both parent ing traits and parent mode l i ng of smoking can be i n fluent ial factors on the 
smoking of chi ldren .  The cross-sect ional nature of this data again l imits the 
i nte rpretation of these findings.  A second l imitation i s  that the study i ncludes a broad 
developmental age range, from chi ldren  i n  elementary school grades to adolescents, each 
of whom are at d i fferent stages of smoki ng and for whom parents may have d i fferent ial 
i n fluence . These factors may make the fi ndings less c lear for the spec i fic age group of 
adolescence.  
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A study by Chassin,  Presson, Todd, Rose, & Sherman ( 1 998) examined smoking 
behaviors among three generations of women from the midwestern part of the Uni ted 
States. For this study, a total of 2 1 4 participants in the sixth through the twelfth grades 
completed questionnaires at annual in tervals from 1 980 to 1 983 .  The adolescen ts who 
were surveyed between 1 980 and 1 983 reported whether or not each parent  smoked and 
completed measures of parental strictness. They also reported their own smoking 
behavior which was later dichotomized as  nonsmoking (absti nence or  less than monthly 
smoking) and regular smoking ( monthly or more) .  In  1 995, these adolescents, now al l  
parents themselves, were surveyed. Their smoking status was assessed as  current ly 
smoking or not currently smoking, and they completed measures that assessed consistent 
discipl ine and provision of support to her child.  The adolescents'  chi ldren were assessed 
for smoking,  dichotomized as those who never smoked and those who had at least tried a 
cigarette . Peer smoking was also assessed for the adolescents when surveyed between 
1 980 and 1 983,  and the i r  chi ldren when surveyed in  1 995 . 
Resu lts i ndicated that parent smoking was s ignificantly directly related to 
offspring smoking, and this re lation was demonstrated in two generations of participants . 
Parental smoking also had a sign i ficant indirect effect on adolescent smoking in  both 
generations, mediated through affi l i ations with smoking peers . In addit ion,  parental 
smok ing remained a s ign i ficant predictor of adolescent smoking above and beyond the 
parent ing behavior, again suggest ing that there may be i n fluences of parental smoking 
mode l i ng. However, chi ldren whose mothers smoked viewed the i r  mothers as less l i kely 
to puni sh the i r  smoking, suggest i ng  that parents' smok ing i s  more complex than _j ust 
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model ing behavior, and that it may help to estab l ish the beliefs and attitudes among 
children as well .  Although this was a longitudinal design, the analyses for the youngest 
generation and their parents was actually  cross-sectional, l imit ing the i nterpretations that 
can be made. 
Several of the above studies suggest that parental influence is complex, with both 
parental smoking behavior and other parenting practices l ikely to i nfluence adolescen t  
smoking behavior. Robinson e t  a l .  ( 1 997) also demonstrated how parent influences may 
be i ntertwined with other environmental influences, such as with sibl ing smoking 
behavior. A study by Pierce, Choi ,  Gilpin,  Farkas, and Merri tt ( 1 996) examined how the 
combination of several environmental factors can be influential .  In the study, researchers 
surveyed adolescents between the ages of 1 2  and 1 8  at two time points four years apart . 
The study focused on 4,500 adolescents who, at the first t ime poin t  i n  1 989, reported 
never having experimented with smoking.  
The partic ipants ' smoking behavior was assessed, along with the smoking 
behavior of each older member of the household,  the i mmediate fami l y  members not 
l iv i ng at home, and the part ic ipants '  four best male and four best female friends. A 
single, four-level variable was created that consi sted of min imal exposure to smoking 
( i .e . ,  no exposure from fami ly  or best friends ) ,  exposure through fami ly  members only,  
exposure through best friends only,  and exposure through both fami ly  and friends. When 
predict ing the adolescents who progressed from nonsmokers to experi menters, the resul ts  
indicated that 39% of those e xposed only to smokers within the i r  fami ly  had 
experi mented, and 47% exposed to best fr iend smoking only had experi mented . 
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Approximately 50% of those exposed to smoking by both their fami ly and their  best 
friends had experimented. The variables were also used to predict which adolescents 
progressed from nonsmokers to establ ished smokers (smoked at least 1 00  cigarettes) by 
the second t ime point.  A similar pattern emerged, wi th those exposed to smokers in both 
their  fami ly  and their best friend network hav ing the highest rate of establ ished smoking 
at fol low-up ( 1 3 . 8%)  compared to those exposed to family only (8 .7%)  or best friends 
only (9 . 3% ). The findings suggest that, while parental smoking behaviors are influent ial ,  
i t  i s  i mportant to examine other sources of environmental influence. 
Summary of parental influences on smoking. Several studies suggest that parental 
smoking may be especially i nfluential for adolescents who are moving from the 
preparatory or trying stage of smoking to the experimentation stage of smoking (Chassin 
et al . ,  1 984; Hu et al . ,  1 995 ; Robinson et  al . ,  1 997) .  However, the same studies indicate 
that parent  smoking behavior may be less i n fluential for adolescents who are already 
experimenting with smoking and who are progressing to a higher level of smoking such 
as regular use .  When parent smoking behavior does have an influence on adolescent 
smoking,  this influence appears to be stronger for females than males (Hu et  al . ,  1 995 ; 
Robinson et  al . ,  1 997),  and stronger for Caucasians than African Americans ( Hu et  al . ,  
1 995 ;  Griesler & Kandel ,  1 998) .  Important ly,  the influence of parents on the smoking 
behavior of their  chi ldren is complex , and includes speci fic parent ing behaviors ( Melby 
et al . ,  1 993 ; Jackson et al . ,  1 994 ) , as wel l  as through their influence on the types of 
friends (smoking or nonsmoking)  with whom their children associate ( Melby et al . .  
1 993) .  Although studies that take parenting behav iors into account suggest that paren ta l  
smoking remains a significant predictor of adolescent smoki ng (Jackson et al . ,  1 994; 
Chassi n  et  al . ,  1 998),  i t  is  important to examine parental smoking within the context of 
other environmental i nfluences, such as peer smoking (Pierce et al . ,  1 996) .  
Peer Influences 
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As an individual progresses into adolescence, peers are i ncreasingly looked 
toward as models  of ideas, verbal expressions, dress, and behavior. It is theorized that 
adolescents who smoke are model ing such behavior to their  peers , and therefore 
influenci ng other adolescents to smoke. Several studies have investigated the effects of 
peer smoking on the smoking behavior of adolescents . I n  the study by Melby et al . 
( 1 993)  that examined a sample of 204 seventh grade Caucasian boys from lower middle 
class and middle c lass famil ies ,  peer tobacco use was measured by asking adolescents for 
the number of close friends who used tobacco. The results of a structural equation model 
i ndicated that the effects of associat ing with tobacco-using peers was d irectly re lated to 
adolescent tobacco use . 
Peer influence has also been examined across the di fferent stages of adolescent 
smoking onset .  In the study by Chass in  et al . ( 1 986) 2 , 1 28 sixth through eleventh grade 
students who reported e ither never smoking or had only tried smoking were surveyed in  
1 982  and again one year l ater. Peer smoking was measured by asking participants the 
number of the i r  fi ve closest friends who smoke cigarettes .  For those who had reported 
never smoki ng at the fi rst t ime poin t .  those with more smoking peers were sign i ficantly 
more l ike ly to beg in  to smoke by the �econd t ime point .  For those who had been tri ers at 
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the  first t ime point, those wi th more smoking friends were more l ikely  to  become regular 
smokers one year later. 
In the study by Robinson et al . ( 1 997) in which 6,967 seventh grade students in an 
urban school system were surveyed, peer cigarette use was assessed by asking 
participants how many of the ir  five best friends smoke at  least once a week. When 
comparing nonsmokers to experimental smokers (smoked a few c igarettes) ,  adolescents 
were 34% more l ikely to try smoking when their  friends smoked. When comparing 
experimental smokers to regular smokers (one c igarette per week),  adolescents were 
more than twice as l i kely to be regular smokers compared to experimental smokers when 
their friends smoked. In addit ion,  al though Caucasian adolescents and African American 
adolescents were both more l ikely to smoke regularly when their friends smoked, the 
effect  of peer smoking on Caucasian adolescents was stronger. 
The study by Hu et al . ( 1 995) that surveyed 6,695 seventh grade students from 
two urban areas i n  Southern Cal i fornia also examined the effects of peer influence on 
adolescent smoking.  Part icipants were asked how many of their l 0 closest friends have 
tried a cigarette, with responses ranging from l ( none) to 6 (8- l 0 friends ) .  Participants ' 
were categorized according to prior smoking status as nonsmokers,  i n it iators, and higher-
leve l smokers .  Results ind icated that friends ' smoking had a greater influence on 
adolescents'  current smok ing for prior nonsmokers than for prior in i t iators. In essence, 
the effect of friends· smok ing dec reased wi th esca lat ing leve l s  of prior smoking .  In  
add ition, friends · smok ing  was stronger for females than for males .  However, because 
the study used some adolescen ts  who had a l ready been smok i ng. i t  i s  i mpor1ant to 
consider that adolescents' may have previously selected friends with s imi lar smoking 
behaviors as themselves. 
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A study by Urberg, Degirmencioglu, & Pilgrim ( 1 997) attempted to control for 
the effects of friendship selection. In  the study, 1 ,028 students i n  the sixth, e ighth, and 
tenth grades from a large midwestern c ity were surveyed in the fal l  and then the spring of 
the same school year. Adolescent c igarette use was measured and dichotomized as "no 
use in the recent past" and "some use in the recent past ."  In order to contro l  for selection 
of friends while predict ing the onset of smoking behavior, only those adolescents who 
had never smoked were included i n  the analys is .  Adolescents were asked to name their 
best friend and other good friends in school ,  and names were later matched to establ ish 
the friendship groups. Results indicated that the in i t iation of smoking was influe nced by 
the adolescent ' s  c lose friend, and not by the friendship group. Only if the c losest friend 
had in i tiated smoking was the adolescent l ikely to in i t iate smoking himself. 
In a study by Headen ,  Bauman, Deane, and Koch ( 1 99 1  ) ,  adolescents ages 1 2  to 
1 4  from a sample of 1 0  Standard Metropol i tan Stat istical Areas in the southeastern 
Un ited States completed self-admini stered quest ionnaires i n  the presence of  a t rained 
interviewer in both 1 985 and 1 987.  Adolescents were considered smokers if they smoked 
"at least a few t imes in the past year," and were considered nonsmokers if they had not 
smoked within the past year. Only those adolescents who had reported that they d id  not 
smoke in 1 985 ( n= 1 ,277 )  were i ncluded i n  the analyses in order to assess the vari ab les 
that were associated with the adolescents progress i ng to smoker status .  The resu l t s  
indicated that, among Caucasian adolescents.  t he odds of  smoking were 2.44 t i mes 
greater i f  a best friend smoked. However, among African Americans, the odds of 
smoking did not i ncrease if  a best friend smoked. 
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A study by Distefan, Gilpin, Choi ,  and Pierce ( 1 998)  surveyed adolescents 
between the ages of 1 2  and 1 8  i n  1 989, and again in 1 993 when the partic ipants were 
between the ages of 1 5  and 22 .  Participants were asked the number of their four best 
male and four best female friends who smoked. They were also asked how their best 
friends would feel  about them smoking one or more packs of cigarettes a day (approve, 
disapprove, or would not care) .  Among the adolescents who had progressed from being a 
nonsmoker at base l ine to an experimenter (fewer than 1 00  cigarettes)  four years later, the 
rates of progression were sign i ficantly h igher for both male and female adolescents who 
had at least one male best friend who smoked at basel ine .  The atti tudes of the best 
friends (how they would fee l  toward the teen smoking) were not significant. Among the 
adolescents who had progressed from being an experimenter at basel ine to an estab l ished 
smoker (more than I 00 cigarettes) four years later, the rates of progression were 
s ign i ficant ly  higher for those adolescents having a male or female best friend who 
smoked. 
A study by S tacy, Sussman , Dent ,  Burton, and Flay ( 1 992 ) was unique because i t  
examined potent ial  moderators of the i n fluence of peer smoking. The study surveyed 
I ,245 high school students i n  grades 9 through 1 2  i n  southern Cal i forn ia. The 
part ic ipants '  smoking tendency was determined by the sum of three i tems that assessed 
how often the part ic ipant current ly smokes.  the number of t i mes the part ic ipant tried 
smok ing in her l i fe ,  and the number of t imes the part ic ipant i n tends to smoke in  the next  
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year. Friends' social influence was comprised of the sum of three items, i nc ludin g  the 
number of the partic ipants' five closest friends who tried c igarettes, the number who 
smoke at least one cigarette per week, and the number who would approve if the 
part icipant smoked cigarettes .  Self-efficacy was assessed with two, s ix- i tem measures 
that assessed the degree to which the student fel t  he could resist social pressures to use 
tobacco, and the degree to which he could exchange ideas and in teract with other students 
without having to use tobacco. Self-esteem, latchkey status (amount  of adul t  supe rv ision 
after school ) ,  and percei ved stress was also assessed. The resul ts i ndicated that self­
efficacy toward res i st i ng soc ial influence was the only s ign i ficant moderator of the 
predicti ve effect of friends ' soc ial influence on smoking. Friends ' social i n fluence was a 
better predictor of smoking tendency among partic ipants who were lower in  sel f-efficacy 
than those higher in  se lf-efficacy .  
Methodological considerations for assessing peer influence. Several of the 
studies reviewed above (Stacy et  al . ,  1 992 ; Melby et al . ,  1 993 ;  Robinson et  al . ,  1 996) use 
cross-sect ional data to determine the level of associat ion between peers who smoke and 
an adolescent ' s  smoking behavior. One l imitat ion of such studies is that, whi le there may 
be a strong assoc iat ion between peer and adolescent smoking, the direct ion of causal i ty  
cannot be determined. The assoc iation may be attr ibuted to  peers i n fluenc ing the i r  
friends t o  smoke, o r  perhaps adolescents who are already smoki ng choosi ng friends who 
are s imi lar to themselves with regard to smoking .  Bauman and Ennett ( 1 996)  suggest 
that the fai l ure to cont rol for an adolescent ' s  select ion of friends may overest i mate t he 
cont ribut ion of t he in fl uence of  peers on smok ing behav ior. Others suggest that the 
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overestimation of peer influences results in a concomitant u nderestimation of parental 
i nfluences ( Kandel ,  1 996) .  One way to better control for friendshi p  selection i s  to uti l i ze 
longitudi n al data that uses peer smoking variables to predict smoking before smoking 
begi ns .  
Several studies reviewed above (Headen et al . ,  1 99 1 ;  U rberg et al . ,  1 997; D istefan 
et a l . ,  1 998) used longitudinal data to better control for friendship selection and sti l l  
fou nd peers to b e  infl uent ial .  However, the problem o f  friendship selection remains  an 
important consideration when attempting to determine the relat ive amount of infl uence 
peers have on adolescent smoking.  To further i l lustrate, at least two studies examined 
their  data sets using both longitudinal and cross-sectional methods. Chass in  et al . ( 1 986),  
first us ing cross sectional data in s ixth through eleventh grade students,  found that as the 
age of the adolescent i ncreased, the magnitude of peer influence also i ncreased. When 
longitudinal data was used with the same sample, there was not an in teraction of age with 
peer influence, although the peer influence on smoking remained s ign ificant . 
S imi larly, a study by Engels ,  Knibbe, and Drop ( 1 999) surveyed I ,454 
adolescents in the Netherlands at three t ime poi nts, each three years apart. Part ic ipants 
reported their  level of smoking ,  the smok i ng status of the ir  same-sex best friend,  and the 
number of their  peers who smoked, ranging from I ( no one) to 5 ( all peer members 
smoke ) .  W hen c ross-sectional data was examined, smoking by t he best fr iend and the 
number of s mokers in the peer group were pos i t i vely assoc iated w i th  current  smok ing  at 
each ti me poin t . However, when t i me poi nt  I and t ime poi nt 2 data for nonsmokers was 
used to pred ict smok i ng at ti me poi n t  3. s mok i ng by the best friend and t he number of 
peer group members who smoked were not significant predictors. The results suggest 
that controll i ng for friendship selection should be an important consideration when 
investigating the strength of the effects of peers on adolescent smoking. 
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Summary of peer influence on adolescent smoking. Adolescent smoking is  
associated with having peers who smoke. In addition, having peers who smoke i s  a 
consistent predictor of adolescent smoking across the stages of onset, such as from 
nonsmokers to experimenters, and experimenters to regular smokers (Chassin et al . ,  
1 986; Robinson e t  al . ,  1 996; Distefan et al . ,  1 998) .  However, the results of one study did 
indicate that the effects of friends ' smoking decreased with escalating levels of prior 
smoking (Hu et al . ,  1 995 ) .  The results from a few studies indicated that, although 
participants of al l ethnic backgrounds were more l ikely to smoke when friends smoked, 
the influence of peer smoking was stronger for Caucasian adolescents (Headen et al . ,  
1 99 1 ;  Robinson e t  al . ,  1 997 ) .  The results of one study also indicated that the associat ion 
of peer smoking with adolescent smoking was stronger for females than males (Hu et al . ,  
1 995 ) ,  but gender did not appear t o  interact with peer smoking i n  other studies .  
The results of several studies indicated that having a best friend who smokes i s  
associated with adolescent smoki ng ( Headen e t  a l ,  1 99 1 ;  Distefan e t  al . ,  1 998),  perhaps 
more so than the overal l peer group (Urberg et al . ,  1 997 ) .  The results of one study also 
indicated that self-efficacy is a moderator of the association between peer and adolescent 
smoking (Stacy et al . ,  1 992 ) .  Social  cogni t ive theory suggests that cogni t ive and 
emot ional factors of the indi vidual can interact with the environment,  and therefore i t  i s  
surpris ing that more studies do not expl ic i t ly  exami ne individual factors that moderate 
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influences of the envi ronment. Final ly, it is important to consider the possibil i ty that 
friendship selection accounts for some of the association between peer smoking and 
adolescent smoking. Although i t  is l ikely that peer smoking is assoc iated wi th adolescent 
smoking, this association may be more moderate (Chassin  et al . ,  1 986; Urberg et al . ,  
1 997 ; Engels e t  al . ,  1 999) than what i s  i ndicated through cross-sectional studies, and may 
yield an underesti mation of parental or other influences ( Kandel ,  1 996) . 
Sibling Influence 
Social cognit ive theory suggests that s ibl ings who smoke are model ing the 
behavior to adolescents in their family .  S ibl ings may be perceived in a manner s imi lar to 
a peer, and therefore have some influence on adolescent behavior. In the study by Melby 
et al . ( 1 993)  that examined a sample of 204 seventh grade Caucasian boys from a 
midwestern state, s ibl ing tobacco use was measured. Results from a structural equat ion 
model indicated that the effects of sibl ing tobacco use were both d irectly  and indirectly, 
through peer associations, related to adolescent tobacco use. However, the study uti l ized 
cross-sectional data that l imits interpretation of the d i rect ion of causal ity. 
A study by Engels et  al . ( 1 999) surveyed I ,454 adolescents in  the Netherlands at 
three t ime points, each three years apart . Adolescent smoking and the smoking behavior 
of part ic ipants' eldest brother and eldest s ister were assessed. When cross-sect ional data 
was examined, the associat ion between sibl ing smoking and adolescent smoking was not 
s igni ficant.  However, when t ime point  I and t ime point 2 data for nonsmokers was used 
to pred ict smoking at t i me point 3 .  adolescents who had a s ister who smoked were more 
l ikely to become smokers themse lves .  H av i ng a brother who smoked was not s i gn i fican t .  
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A study in Fin land by Vartiainen and Puska ( 1 996) surveyed the smoking 
behavior of 848 adolescents at the age of 1 5 , along with their perceptions of their s ibl ing 
smoking behavior. Cross-sectional results indicated that a sister' s smoking was 
s ignificantly associated with participants'  smoking. However, a brother' s smoking was 
significantly associated with part ic ipants '  smoking only among girls .  A total of 75% of 
the sample was later surveyed at  the age of 28,  and sibling smoking behavior when 
part ic ipants were adolescents was used to predict adul t  smoking. Results i ndicated that a 
brother' s smoking when the participants were adolescents was significantly associated 
with adulthood smoking for women but not for men . 
In the study by Chass in et al . ( 1 984) that i n i t ia l ly surveyed students i n  the s ixth 
through eleventh grade and then at a one-year fol low-up, having an older sibl ing who 
smoked was a s ignificant predictor of those adolescents who progressed from being 
nonsmokers to  experimental smokers . This finding was part icularly strong for middle 
school female nonsmokers, but was not as strong for males or h igh school nonsmokers . 
However, s ibl i ng smok ing was not a s ignificant predictor of those adolescents who 
progressed from experimental smoking to regular smoking.  As suggested by Chassin et 
al . ( 1 984) having fami ly  members who smoke may provide avai l able c igarettes and 
opportunit ies for in i t ial experimentation, but subsequent smoking dec isions may be based 
on d i fferent factors. 
Summary of sibling influence on adolescent smokin!{. The influence of s ib l ings 
on adolescent  smoking behavior has received less research attention than the infl uences 
� parents and peers . In addition, few studies consider the influence of parents,  s ib l ings, 
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and peers s imultaneously (Melby et al . ,  1 993) .  From the studies that have examined 
s ib l ing influence, it appears that sibl i ngs who smoke are associated with adolescent 
smoki ng .  However, the effects of  s ibl ing and adolescent gender are unclear. When 
s ibl ing smoking is used to predict adolescent smoking, i t  appears to have a stronger 
assoc iat ion with female smokers (Chassin et al . ,  1 984; Vart iai nen & Puska, 1 996) .  
However, the results of one study suggest that smoking by a s ister i s  related to adolescent 
smoking (Engels et al . ,  1 999) while the results of another study suggest that smoking by a 
brother i s  more important ( Vartiainen and Puska 1 996).  Like parental smoki ng, s ibl i ng 
smoking may be a more i mportant predictor for adolescents who progress from 
nonsmoking to experimental smoking than from experimental smoking to regular 
smoking (Chassin et al . ,  1 984 ), but more studies that examine the effects of s ibl i ng 
smoking are needed. 
The Rural Environment as a Risk Factor for Adolescent Smoking 
The studies rev iewed above regarding parent, peer, and s ibl ing influences have 
almost al l used part ic ipants from urban or suburban areas . However, adolescents from 
rural areas are bel ieved to be at the same amount of risk for smoking in i t iat ion, i f  not 
more .  A study by Harrel l ,  Bangdiwala, Deng, Webb, & Bradley ( 1 998 )  compared 
smoking in i t iation of rural and urban adolescents in North Carolina in which hal f of the 
participants were from a mral area. The part ic ipants were surveyed at fi ve t ime points 
over a s ix-year period, beginning when the part icipants were in the third and fourth 
grades and extending into their  early high school years. Resu l ts  i ndicated that chi ldren in 
rura l areas were s ignificant ly more l ike ly  to in i t iate smoking than urban chi ldren at a l l  
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time points except the first one. In addit ion, rural res idence was a s ignificant predictor of 
experimental smoking at the final two t ime poi nts, when the adolescents were i n  late 
middle school and early h igh school . However, the sample was from a tobacco growi ng 
state, which may l imi t  the abi l i ty of the results to be general ized to other areas of the 
country. 
A study by Cronk and Sarvela ( 1 997) used a nat ional ,  probabi l i ty-based sample to 
compare smoki ng between urban and rural adolescents. The study used a sample of 
1 27 ,098 h igh school sen iors, 5 1 , 1 82 who were from rural areas . Accord ing to the des ign 
of the study, part ic ipants were surveyed one t ime,  during their  senior year in high school ,  
with surveys occurring from 1 976 through 1 992 .  Results i ndicated that rural adolescents 
tended to have s imi lar or higher use prevalence than urban adolescents throughout the 
enti re t ime period. B y  1 992 rural males and females had h igher rates of smoking than 
urban adolescents .  Rural  adolescents a lso showed more stable and substant ial ly higher 
prevalence for excess ive c igarette use, wi th  rural males hav ing the highest rates for 
smoking more than one pack of c igarettes per day. C learly rural adolescents are not 
exempt from the risks of smoking,  but they are general ly an understudied popu lat ion with 
regard to the predictors of smoking in i t i at ion .  
L iv ing in a rural area may impact ado lescent smoking rates for d i fferent reasons .  
For example, there may be a d i fferent cu l tural expectat ion about the age at  which 
adolescents  can make their own dec i s ions .  Rura l  areas may also have fewer school and 
extracurricu lar programs that promote non -smok i ng due to l ack of funds or other 
resources .  Rural areas a l so common I y ha' e a lower soc io-economic status  ( S ES ) than 
many urban areas. Lower SES youth are general ly at greater risk to begin  smoking, 
perhaps due to fewer opportunit ies for healthy development and parental superv i sion 
(Perry & S taufacker, 1 996) .  Thus there are many factors encompassed within a rural 
culture that may influence adolescent smoking.  
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An addi tional i nfluence may occur in rural areas where there i s  s ignificant 
tobacco farmi ng.  A study by Noland et al .  ( 1 996) surveyed 3 ,85 1 seventh grade students 
from tobacco-produci ng counties in Kentucky. Participants were surveyed about their  
tobacco use, the tobacco use of their parents and friends, and the extent to which they and 
their fami ly are i nvolved in growing tobacco. Part icipants were c lassified as e i ther being 
from a non-tobacco rais ing home, a tobacco rais ing home where the part ic ipant was not  
personal ly  i nvolved in  rais ing tobacco, or a tobacco rais ing home where the part ic ipant 
was personal ly i nvolved in rais ing tobacco. 
Results i ndicated that the seventh graders who were personal ly involved in rais ing 
tobacco were at  higher risk for smoking than those who were not personal ly involved in 
rai s ing tobacco, but smoking rates for both groups were higher than smoking rates for 
partic ipants from non-tobacco rais ing households. In addition, seventh graders at the 
highest risk for smoking were those who were personal ly involved in rai s ing tobacco and 
who had at least one parent who smoked. The results suggest that both parent smoking 
and the extent the household is  i nvolved in  rai s ing tobacco are s ign ificant risk factors for 
adolescent smoking.  Therefore i t  i s  important to consider tobacco-growing  as a poss ib le 
influence wi th in  rural areas. 
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Statement of the Problem 
The majority of adult  smoking begins during adolescence, and among those who 
begin smoking at that time, at least one-third become adult smokers (Chassin et al . ,  1 996; 
Choi et al . ,  1 997) .  The nicotine contained in  tobacco reinforces smoking behavior 
(Levin,  1 992),  and the earl ier in adolescence smoking is i nitiated the less l ikely the 
person wi l l  be to quit (Breslau and Peterson ,  1 996; Khuder et al . ,  1 999) .  Unfortunately, 
the decision that many adolescents make to experiment with smoking can lead to an 
increased risk of severe health problems such as lung cancer (Peto et al . ,  2000) and 
coronary heart disease ( Lakier, 1 992) .  The strong evidence that adolescence is the 
critical t ime to prevent the ini t iation of smoking behavior makes it important to 
understand the factors that influence smoking i n it iat ion .  With an i ncreased understanding 
of such factors , more effect ive i ntervent ions can be planned . 
Soc ial cognitive theory (Bandura, 1 986) has provided a framework for 
invest igat ing several environmental variables that may be infl uential for adolescent 
smoking in itiat ion.  In part icular, the mode l ing of smoking behavior by parents and peers 
in the adolescent ' s  environment have been studied . However, the re lat ive i n fl uence of 
peers and parents at d ifferent stages of smoking onset remains unclear, and re lat ive ly  
l ittle research has been done with regard to the i nfluence of sibl i ngs on the d i fferent 
stages of  smoking .  In addi t ion,  poss ib le moderators of these environmental i n fl uences .  
such as se lf-efficacy, have not been extens i vely exami ned. Fina l ly .  fi ndi ngs have been 
inconsistent with regard to how many of these variables affect broad soc iodemographic 
characteristics such as gender and ethnicity, and very l ittle research has focused on 
adolescents l i ving in rural areas. 
Purpose of the Present Study 
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The present study wi l l  examine how well several environmental factors predict 
changes in the stage of smoking from sixth grade to seventh grade in a rural sample of 
adolescents. Parents who smoke, a best friend who smokes, peers who smoke, and 
sibl ings who smoke wi l l  be used to predict whether adolescents are nonsmokers, 
experimenters, or regular smokers . These environmental factors wi l l  a lso be used to 
predict changes in the preparatory stage as wel l ,  measured by the adolescent ' s  intention 
to smoke . The adolescent ' s  self-efficacy to refuse c igarettes wi l l  be examined to 
determine whether this personal factor moderates an environmental factor such as peers 
who smoke . In addition, how these environmental factors may predict adolescent 
smoking d ifferently for boys and girls,  and Caucasians and African Americans, wi l l  be 
examined . 
Hypotheses 
Hypothesis 1 
The first analysis wi l l  examine the sample of sixth graders who never tried 
smoking to determine the independent variables that s ignificantly predict part ic ipants 
who tried smoking by the seventh grade. The speci fic hypotheses for the first analysis  
are as fol lows: 
Hypothesis 1 a: Having parents who smoke, a best friend who smokes, peers who 
smoke, s ibl ings who smoke, and more overall  people in  the home who smoke w i l l  
significantly predict participants who progress from having never tried c igarettes i n  the 
sixth grade to having tried c igarettes in the seventh grade. 
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Hypothesis 1 b :  Having lower self-efficacy to  refuse c igarettes i n  the s ixth grade 
wi l l  significantly predict trying smoki ng i n  the seventh grade. In addit ion, there wi l l  be 
an interaction between peer smoki ng and self-efficacy to refuse c igarettes, such that peer 
smoki ng wi l l  be a stronger predictor of trying smoking for those with lower self-efficacy 
to refuse c igarettes. 
Hypothesis 1 c :  Gender and ethnic i ty will  i nteract with several of the independent 
variables. Spec i fical ly ,  mother smoking and father smoking w i l l  be a stronger predictor 
of trying smoking for females than for males. It is also hypothesized that peer smoking 
wi l l  be a stronger predictor of trying smoking for Caucasians than for African Americans 
or other ethnic groups. 
Hypothesis 2 
The second analysis w i l l  examine the sample of nonsmokers in  the s ixth grade 
(did not smoke in  the past month)  to determine the independent variables that 
s ignificantly predict part ic ipants who reported smoking at h igher levels ( smoked within 
the past month) by the seventh grade. The speci fic hypotheses for the second analysis are 
as follows: 
Hypothesis 2a: Having parents who smoke, a best friend who smokes, peers who 
smoke, siblings who smoke, and more overall  people in the home who smoke wi l l  
significantly predict partic ipants who progress from nonsmokers in  the s ixth grade to 
higher level s  of smoking in the seventh grade . 
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Hypothesis 2b: Having lower self-efficacy to refuse c igarettes in the sixth grade 
wi l l  significantl y predict higher levels of smoking i n  the seventh grade. In addition, there 
wi l l  be an in teraction between peer smoking and self-efficacy to refuse c igarettes, such 
that peer smoking wi l l  be a stronger predictor of higher levels of smoking for those with 
lower sel f-efficacy to refuse c igarettes.  
Hypothesis 2c: Gender and ethnicity wil l  in teract with several of the i ndependent 
variables. Speci fical ly ,  mother smoking and father smoking wi l l  be a stronger predictor 
of higher levels of smoking for females than for males.  It is also hypothesized that peer 
smoking wi l l  be a stronger predictor of higher levels of smok ing for Caucasians than for 
African Americans or other ethnic groups. 
Hypothesis 3 
The third analysis wi l l  examine the sample of nonsmokers in  the s ixth grade (did 
not smoke in the past month) to determi ne the independent variables that s ign ificant ly 
predict the partic ipants who are considered experimenters ( smoked only 1 or 2 cigarettes 
i n  the past month) by the seventh grade. The specific hypotheses for the third analysis 
are as fol lows:  
Hypothesis 3a : Having parents who smoke, a best friend who smokes,  peers who 
smoke, s ibl ings who smoke, and more overal l people i n  the home who smoke wi l l  
significant ly  predict part ic ipants who progress from nonsmokers i n  the s ixth grade to 
experimenters i n  the seventh grade. 
Hypothesis 3b: Having lower sel f-efficacy to refuse cigarettes in the s ixth grade 
wi l l  significantly predict experimenters i n  the seventh grade.  In addit ion,  there wi I I  be an 
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interaction between peer smoking and self  -efficacy to refuse cigarettes, such that peer 
smoking wil l  be a stronger predictor of experimental smoking for those with lower self­
efficacy  to refuse cigarettes .  
Hypothesis 3c: Gender and ethnic i ty wi l l  i nteract with several of the independent 
variables. Speci fically, mother smoking and father smoking wil l  be a stronger predictor 
of experimental smoking for females than for males . I t  is also hypothes ized that peer 
smoking wil l  be a stronger predictor of experimental smoking for Caucasians than for 
African Americans or other ethnic groups. 
Hypothesis 4 
The fourth analys i s  w i l l  exami ne the sample of experimental smokers in the sixth 
grade (smoked I or 2 cigarettes in the past month)  to determine which i ndependent 
variables s ignificantly predict part ic ipants who progressed to h igher levels of smoking i n  
the seventh grade ( 3  or more cigarettes i n  the past month) . 
Hypothesis 4a : Hav ing parents who smoke, a best friend who smokes, peers who 
smoke, s ibl ings who smoke, and more overal l people i n  the home who smoke wi l l  
s ign i ficantly predict part ic ipants who progress from experimenters i n  the s ixth grade to 
higher levels of smoking i n  the seventh grade . 
Hypothesis 4b: Having lower self-efficacy to refuse c igarettes in the s ixth grade 
wi l l s ign i ficantly predict progress ing from experimenting i n  the s ixth grade to h igher 
levels of smoking in the seventh grade . In addit ion,  there wi l l  be an i nteract ion between 
peer smoking and se lf-efficacy to refuse c igarettes. such that peer smoking wi l l  be a 
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stronger predictor of higher levels of smoking for those with lower self-efficacy to refu se 
cigarettes .  
Hypothesis 4c: Gender and ethnicity wi l l  interact w ith several of  the independent 
variables . S pecifical ly, mother smoking and father smoking wi l l  be a stronger predictor 
of progressing from experimental to higher levels of smoking for females than for males . 
It is also hypothesized that peer smoking wi l l  be a stronger predictor of this progression 
for Caucasians than for African Americans or other ethnic groups. 
Hypothesis 5 
The fi fth analysis w i l l examine seventh grade nonsmokers to detem1 ine which 
i ndependent variables are s ignificant l y  associ ated with part ic ipants who i ntend to smoke 
in the next six months. 
Hypothesis 5a : It i s  hypothesized that, among nonsmokers in  the seventh grade, 
having parents who smoke, a best friend who smokes, peers who smoke, s ibl ings who 
smoke, and more overal l people in the home who smoke wi l l  be s igni ficantly related to 
those who intend to smoke in the next six months . 
Hypothesis 5b: Having lower self-efficacy to refuse c igarettes w i l l  be 
s ign ificant ly related to those who intend to smoke in the next s ix  months .  In addit ion, 
there w i l l  be an interaction between peer smoking and se l f-efficacy to refuse c igarettes, 
such that peer smoking wi l l  have a stronger re lat ionship with smoking i ntent ion for those 
wi th  lower se l f-efficacy to refuse c igarettes. 
CHAPTER II I  
METHOD 
The present study wi l l  examine the extent that environmental variables are able to 
predict various stages of smoking in it iation among a sample of  rural middle school 
students. This chapter contains a brief description of the sample, design, and proposed 
analyses. 
Overview of Intervention 
Goals for Health (GFH ) is a 5-year Nat ional Cancer Institute funded randomized 
school-based proj ect designed to posit ively impact the health behaviors of middle school 
students l iv ing in rural areas of Virg in ia  and New York. Three major health behaviors 
associated with reducing the risk for cancer (decreasing dietary fat, increasing fiber, and 
being tobacco-free )  are the major health focuses of the program. The program is taught 
to adolescents in two successive school years, fi rst in  the s i xth grade, with the second part 
of the program taught during the seventh grade. 
Goalsfor Health 6'" Grade Program. The sixth grade program consists of 1 2 , 
one-hour workshops taught to the students in  their c lassrooms by high school students 
trained as peer leaders . The emphasis of the sixth grade program is on learn ing  l i fe sk i l l s  
that can help students accompl i sh what they des ire for the ir  future , i nc lud ing the i r  career 
and the i r  health .  The heal th component of the s ix th grade program focuses on nutrit ion. 
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with tobacco-related activities interwoven into the program. Specific tobacco-re lated 
activities in the sixth grade program inc lude the relationship between tobacco use and 
health, a discussion of a video created by GFH that focuses on tobacco use, and activities 
related to smoking and the benefits of being tobacco-free .  
Goals for Health 1" Grade Program. The seventh grade program builds upon the 
foundation of l i fe ski l ls and health information developed in the sixth grade but is aimed 
more direct ly at preventing tobacco use. The program consists of 1 0, one-hour 
workshops taught to the students in their c lassrooms by their school ' s  trained health 
instructor. The content of the program includes developing health goals, thinking about 
the effects of tobacco, developing ski l l s  to resist peer and media influences to smoke, 
bui lding skil ls to cope with stress, and learning self-monitoring ski l l s  to stop tobacco use 
or other behaviors students may want to stop. 
Design and Participants 
Twenty-three middle schools in rural Virginia and New York State were 
randomly assigned to either an intervention condition ( 1 2 schools)  or a wait-l ist control 
condition ( 1 1  schools) .  Half of the school s  in each condition (6 i ntervention schools and 
6 control schools )  began participation in the project in 1 998 and the other half (6 
intervention schools  and 5 control schools )  began participation in 1 999. One cohort of 
students was surveyed beginning in the sixth grade, regardless of the year the school 
began participation in the project .  Al l students at a particu lar school were surveyed on 
the same day, although an attempt was made to obtain surveys from students who were 
absent on the day surveys were admin i stered. Al l  survey book le ts  were pre-coded with 
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assigned student identification numbers. In accordance with school policy and approval 
of the Internal Review Board, passive consent procedu res were u sed for participation in  
a l l  surveys. 
S ixth grade participants, under the superv ision of trained staff from the Life Skil ls 
Center at Virginia Commonwealth University, completed sel f-report surveys in  their 
c lassrooms at three t ime points.  The first survey was administered in January of their 
sixth grade year (Time Point  1 ). Participants from the intervention schools then received 
the sixth grade GFH program between February and April of the sixth grade school year. 
A second survey was administered to sixth grade students in both the intervention and 
contro l  schools  in May of their sixth grade year (Time Point 2 ) .  The following year as 
seventh graders , students in the intervention condition received the seventh grade GFH 
program during Febru ary and M arch.  A third survey was then administered to students in  
the intervention and control conditions in  March and April of their seventh grade year 
(Time Point 3 ) .  
Measures 
The Goals for Health survey booklet for each of the three t ime points inc luded 
measures pert inent to the behaviors, att itudes, and knowledge re l ated to the content of the 
Goa/sfor Health program. Measures that pertain to the present study are discussed 
below, and are also l i sted i n Append i x  A .  
Peer smoking heha vior. Two i t ems assessed the smok i ng behavior o f  the 
part i c ipan t s ' peers and best  friend.  These i tems were based on the quest ionna i re used for 
t he Ch i l d  and Adolescent Tri a l  for Card iovascu l ar Hea l th  ( CATC H )  s tudy ( Luepker e t  
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al . ,  1 996).  One i tem asked, "Does your best friend smoke?" The i tem had a yes/no 
response format and was coded as "0" for a "no" response and " 1 "  for a "yes" response. 
A second item asked, "How many of your friends smoke?" This item had an open-ended 
response format and was entered into the data set as a continuous variable.  
Parental smoking behavior. Two items, developed from the CATCH 
questionnaire (Luepker et al . ,  1 996) assessed the smoking behavior of the partic ipants'  
parents. Each of the items ("Does your mother or stepmother smoke?" and "Does your 
father or stepfather smoke?") had a yes/no response format . Each i tem was coded 
separately as "0" i f  the response was "no" ( the mother/father did not smoke) and " 1 "  i f  
the response was "yes" ( the mother/father smoked) .  
Sibling smoking behavior. One item, developed from the CATCH questionnaire 
(Luepker et al . ,  1 996) assessed sibl ing smoking. The item ("Do you have a sister or 
brother who smokes?")  had a yes/no response format . The i tem was coded as "0" if  the 
response to the item was "no" and " l "  if the response was "yes" to indicate that the 
s ibl ing smokes. 
Smoking in the home en vironment. In the study by Robinson et al . ( 1 997) ,  an item 
measuring the social i n fluence of family smoking was constructed to al l ow for the 
poss ib i l ity that chi ldren may l ive in  nonnuclear fami ly  structures, such as with 
grandparents or other extended fami ly  members. In order to account for other smokers 
l iv ing i n  the home with the adolescent, and therefore being a potential source of 
environmental infl uence, one item in the current study asked, "How many people in your 
home smoke?" The item consisted of an open-ended response format and was entered 
into the data set as a continuous variable. 
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Adolescent smoking behavior. Items that assessed participants' smoking behavior 
were developed from the Virginia M iddle School Youth Risk Behavior Survey ( 1 993 ). 
Whether or not the adolescent had ever tried smoking was assessed by the item, "Have 
you ever tried c igarette smoking, even one or two puffs?" The i tem consisted of a yes/no 
response format and was coded as "0" for "no" (never tried smoking) and " 1 "  for "yes" 
(tried smoking) .  
Frequency of c igarette smoking was assessed by the i tem, "During the past 
month, on how many days did you smoke cigarettes?" Part ic ipants responded to the item 
by selecting from one of the following: "I  do not smoke;" "I did not smoke a c igarette 
during the past 30 days;" " 1 or 2 days ;" "3 to 9 days;"  " 1 0  to 29 days;" and "all 30 days" 
(Appendix A) .  The frequency of smoking is general ly used to distinguish between the 
stages of s moking in i tiat ion.  In this study, the criteria for distingui shing between the 
stages of smoking i s  based on other studies that consider regular adolescent smoking as 
occu rring more than a few t imes a month (Hu  et al . ,  1 995 ; Robinson et al . ,  1 997) .  
Therefore an adolescent is considered a nonsmoker i f  he or  she d id  not smoke 
within the past month, and is considered an experimental smoker i f  he or she smoked " 1  
or 2 days" in  the past month. An adolescent is  considered a regular smoker i f  he or she 
smoked "3 to 9 days, " 1  0 to 29 days," or "al l  30 days ."  When used as a dichotomous 
depe ndent  vari ab le ,  t he comparat i ve l y  lower leve l  of smoking was coded as ' '0" and t he 
higher l eve l  of smok i ng was coded as · · 1 . . .  For example ,  when compar i ng  nonsmokers to 
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experimenters, nonsmokers were coded as "0" and experimenters were coded as " 1 ." 
When comparing experimenters to regul ar smokers, experimenters were coded as "0" and 
regular smokers were coded as " 1 ." 
The number of cigarettes smoked per day was assessed by the item, "During the 
past month on the days you smoked cigarettes, how many cigarettes did you smoke each  
day?" Participants responded to  the i tem by selecting from one of  the fol lowing: "I do 
not smoke;" "I did not smoke during the past month;" "less than one cigarette each day;" 
1 to 5 cigarettes each  day;" 6 to 1 0  c igarettes each day;" " 1 1 to 20 c igarettes each day;" 
and "more than 20 cigarettes each day" (Appendix A). Responses were coded from 1 ("I 
do not smoke" and "I did not smoke during the past month") to 6 ("more than 20 
cigarettes each  day") and were treated as categorical variables. 
Self-efficacy for refusing cigarettes. Self-efficacy for being able to refuse 
cigarettes was assessed by the item, "I am sure I can refuse c igarettes if someone offered 
them to me." The item, developed for this  study, was based on social cognit ive theory 
(Bandura, 1 986)  and related studies on adolescent smoking (Botvin ,  Dusenbury, et al . ,  
1 989) .  The response opt ions ranged from 1 (strongly disagree ) t o  5 (strongly agree) and 
was treated as a continuous variable. 
Smoking intention . The participants ' intention to smoke was assessed by the i tem, 
"Do you think that you may try smoking within the next 6 months?" The i tem consi sted 
of a yes/no response format and was coded as "0" for "no" and " 1 "  for "yes ."  The item 
was developed for this study and i s  s imi lar to other measures of smok ing intention and 
suscept ib i l ity ( Distefan et al . ,  1 99 8 ;  Engels ,  Knibbe , & Drop, 1 999 ) .  
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Demographic Information. Survey items requested the participants' gender and 
ethnicity. Gender was coded as "0" for girl s  and " 1 "  for boys. Ethnicity was determined 
by the i tem, "Please check the one that best describes you," fol lowed by several ethnicity 
options. Due to the sample being largely  Caucasian and African American, ethnic ity was 
coded as e i ther Caucasian, African American, or "other ethnic group." For the purposes 
of this study, Caucasians were coded as the comparison group. 
County Tobacco-Growing Status. Fifteen of the middle schools i n  this study are 
located in  V i rgin ia,  a state that is  s ignificantly involved in  raising tobacco crops . It is 
reasonable to expect that adolescents who are raised in  a tobacco-growing area may be 
influenced by such an environment. Overal l ,  there were seven middle schools  i n  this 
study located in a tobacco-growing county. In order to statistical l y  control for this 
potential environmental in tluence, the variable was coded as "0" if  the school was in  a 
county that d id  not grow tobacco, and " I "  i f  the school was in  a tobacco-growing county. 
State of Residence . Part icipants in  this study resided in  either Virginia or New 
York State . In  order to account for potential regional environmental influences ( beyond 
whether the school was located in a tobacco-growing county) ,  each school was coded for 
whether or not it  was located in Virgin ia. Schools  in  New York were coded as · ·o·· and 
school s  in Virginia were coded as · · J . " 
Interven tion/Con tra/ Group Status. Twel ve of the school s  in  the study rece i ved 
the Goa/.(j for Health i nterven t ion in the si xth and seventh grade . Due to the potent ia l 
i n tl uence of rece i v ing t h i s  i n terven t ion ,  each school was coded for whether or not i t  
recei ved the program i ntervention. Schools  in  the control condition were coded as "0" 
and schools in the intervention condition were coded as " 1 ." 
Hypotheses and Analyses 
Hypothesis 1 
The first analysis w i l l  examine the sample of sixth graders who never tried 
smoking to determine the i ndependent variables that significantly predict part icipants 
who tried smoking by the seventh grade. The specific hypotheses for the first analysis 
are as fol lows: 
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Hypothesis 1 a: Having parents who smoke, a best friend who smokes, peers who 
smoke, s ibl ings who smoke, and more overal l people in the home who smoke w i l l  
significant ly predict partic ipants who progress from having never tried c igarettes i n  the 
sixth grade to having tried c igarettes i n  the seventh grade. 
Hypothesis 1 b :  Having lower self-efficacy to refuse c igarettes i n  the sixth grade 
wi l l  sign i ficant ly predict trying smoking in the seventh grade. In addition, there wi l l  be 
an interaction between peer smoking and se l f-efficacy to refuse c igarettes, such that peer 
smoking w i l l  be a stronger predictor of trying smoking for those with lower self-efficacy 
to refuse cigarettes .  
Hypothesis 1 c :  Gender and ethnicity wi l l  i nteract with several of the independent 
variables.  Spec i fical ly ,  mother smoking and father smoki ng w i l l  be a stronger predictor 
of trying smok ing for females than for males. It i s  also hypothesized that peer smoking 
w i l l  be a stronger predictor of trying smok ing for Caucasians than for African Americans 
or other ethnic groups.  
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Analysis: Using a logistic regression with a sample of sixth graders who never 
tried smoking, i ndepe ndent variables from the sixth grade (Time Point 2) wi l l  be used to 
predict d ifferences between those who tried smoking and those who never tried smoking 
in the seventh grade (Time Point 3 ) .  Distal environmental factors i ncluding county 
tobacco-growing status, the state in which the participant l ived, and i ntervention/control 
group status wi l l  be control led for by entering them into the equation at step 1 .  Gender 
and ethnic ity wi l l  be entered i nto the equation at step 2. Theory and research suggests the 
strong i nfluence of peers on adolescent smoking;  therefore best friend smoking status and 
the number of friends who smoked wi l l  be entered i nto the equation at step 3 .  
Famil ial variables w i l l  be entered at step 4 ,  i ncluding mother smoking status, 
father smoking status, sibl i ng smoking status, and the number of people in  the home who 
smoke. Self-efficacy to refuse c igarettes wi l l  be entered at step 5 .  At step 6 the 
interaction between sel f-efficacy and the number of friends who smoke wi l l  be entered 
into the equation . At step 7 the interaction between gender and mother smoking status, 
and the interaction between gender and father smoking status w i l l  be entered . The 
interaction between ethn icity and best friend smoking status wi l l  be entered at the final 
step. 
Hypothesis 2 
The second analys is  w i l l  examine the sample of nonsmokers i n  the s ixth grade 
(did not smoke in the past month ) to determine the independent variables that 
s ignificant ly  predict part i c i pants who reported smok ing at h igher leve l s  ( smoked w ithi n 
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the past month) by the seventh grade. The speci fic hypotheses for the second analysis are 
as follows: 
Hypothesis 2a: Having parents who smoke, a best friend who smokes, peers who 
smoke, s ib l ings who smoke, and more overall people in the home who smoke wi l l  
s ign i ficantly predict part ic ipants who progress from nonsmokers in  the s ixth grade to 
h igher levels of smoking in the seventh grade. 
Hypothesis 2b: Havi ng lower sel f-efficacy to refuse c igarettes in the s ixth grade 
wi l l  s ign ificantly predict h igher levels of smoking i n  the seventh grade . In addit ion, there 
wi ll be an interaction between peer smoking and sel f-efficacy to refuse c igarettes, such 
that peer smoking wi l l  be a stronger predictor of higher levels of smoking for those with 
lower self-efficacy to refuse c igarettes. 
Hypothesis 2c: Gender and ethnicity wi l l  i nteract with several of the independent 
variables. Speci fically,  mother smoking and father smoking wi l l  be a stronger predictor 
of h igher levels of smoking for females than for males. It is also hypothesized that peer 
smoking wi l l  be a stronger predictor of h igher levels of smoking for Caucas ians than for 
African Americans or other ethn ic groups. 
Analysis: Us ing a log ist ic regression w ith the sample of nonsmokers in the s ixth 
grade (Ti me Point 2 ), i ndependent variables from the s ixth grade (Time Point 2 )  w i l l  be 
used to predict d i fferences between nonsmokers and h igher leve ls  of smoking in  the 
seventh grade (T ime Point 3 ) . Distal env i ronmental factors i nc luding county tobacco-
growing status, the state in which the part ic ipant l i ved, and intervent ion/contro l  group 
stat us w i l l  be control led for by ente ri ng them into the equation at s tep I .  Gender and 
ethnicity wil l  be entered into the equation at step 2 .  Best friend smoking status and the 
number of friends who smoked wil l  be entered into the equation at step 3 .  
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Famil ial variables will be entered at step 4, including mother smoking status, 
father smoking status, sibl ing smoking status, and the number of people in  the home who 
smoke. Self-efficacy to refuse cigarettes will be entered at step 5. At step 6 the 
interaction between self-efficacy and the number of friends who smoke wi l l  be entered 
into the equation . At step 7 the interaction between gender and mother smoking status, 
and the interaction between gender and father smoking status will  be entered. The 
interaction between ethnicity and best friend smoking status wi l l  be entered at the final 
step. 
Hypothesis 3 
The third analysis wi l l  examine the sample of nonsmokers in the sixth grade (did 
not smoke in the past month) to determine the independent variables that sign ificantly 
predict the participants who are considered experimenters (smoked only I or 2 c igarettes 
in the past month) by the seventh grade. The speci fic hypotheses for the third analysis 
are as fol lows: 
Hypothesis Ja : Having parents who smoke, a best friend who smokes, peers who 
smoke, sibl ings who smoke, and more overal l people in the home who smoke wi l l  
significantly predict participants who progress from nonsmokers in the sixth grade to 
experimenters in the seventh grade . 
Hypothesis Jh: Having lower se l f-efficacy to refuse c igare t tes i n  t he s i x t h  grade 
wi l l  s ign i fican t ly pred ict experimenters in the sevent h  grade. In add i t ion .  t he re w i l l  be an 
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interaction between peer smoking and self-efficacy to refuse cigarettes, such that peer 
smoking wi l l  be a stronger predictor of experimental smoking for those with lower self­
efficacy to refuse c igarettes. 
Hypothesis 3c: Gender and ethnicity wil l  interact with several of the independent 
variables. S pecifically, mother smoking and father smoking wi l l  be a stronger predictor 
of experimental smoking for females than for males. I t  is  also hypothesized that peer 
smoking wi l l  be a stronger predictor of experimental smoking for Caucasians than for 
African Americans or other ethnic groups. 
Analysis: Using a logistic regression with the sample of nonsmokers i n  the s ixth 
grade (Time Poin t  2), i ndependent variables from the s ixth grade (Time Poi nt 2)  w i l l  be 
used to predict d ifferences between nonsmokers and experimenters i n  the seventh grade 
(Time Poi nt 3) .  Distal environmental factors i ncluding county tobacco-growing status, 
the state in which the part ic ipant l i ved, and i ntervention/control group status wi l l  be 
controlled for by entering them i nto the equation at step l .  Gender and ethn ic i ty w i l l  be 
entered i nto the equation at step 2 .  Best friend smoking status and the number of  friends 
who smoked wil l  be entered i nto the equat ion at step 3 .  
Fami l ial variables w i l l  be entered at step 4 ,  i nc luding mother smoking status ,  
father smoking status,  s ib l ing smoking status, and the number of people in  the home who 
smoke. Self-efficacy to refuse c igarettes wi l l  be entered at step 5 .  At step 6 the 
in teract ion between sel f-efficacy and the number of friends who smoke wi l l  be entered 
in to the equat ion.  At step 7 the in teract ion between gender and mother smok i ng s tatus ,  
C!nd the i nteract ion between gender and father smoking s ta tus  w i l l  b e  e n te re d .  The 
interaction between ethnicity and best friend smoking status wi l l  be entered at the final 
step. 
Hypothesis 4 
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The fourth analysis wi l l  examine the sample of experimental smokers in  the sixth 
grade (smoked l or 2 c igarettes in  the past month) to determine which independent 
variables significantly predict partic ipants who progressed to higher levels of smoking in 
the seventh grade (3 or more c igarettes in the past month). 
Hypothesis 4a: Having parents who smoke, a best friend who smokes, peers who 
smoke, sibl ings who smoke, and more overal l people in the home who smoke wi l l  
s ignificantly predict participants who progress from experimenters in  the sixth grade to 
higher levels of smoking in the seventh grade. 
Hypothesis 4b: Having lower sel f-efficacy to refuse c igarettes in the sixth grade 
wi l l  sign ificantly predict progressing from experimenting i n  the sixth grade to higher 
level s of smoking in the seventh grade. In addition, there wi l l  be an interaction between 
peer smoking and self-efficacy to refuse cigarettes, such that peer smoking wi l l  be a 
stronger predictor of higher leve ls  of smoking for those with lower sel f-efficacy to refuse 
c igarettes. 
Hypothesis 4c: Gender and ethnicity w i l l  i nteract with several of the independent 
variables.  S pecifical ly,  mother smoking and father sn10king w i l l  be a stronger pred ictor 
of progress ing from experimental to h igher leve ls  of smoking  for females than for males .  
It is also hypothesized that peer smok i ng w i l l  be a st ronger pred ic tor of th is  progression 
for Caucas ians than for African Americans or other e thn i c  groups . 
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Analysis: Using a logistic regression with the sample of experimenters in the 
sixth grade (Time Point 2) ,  independent v ariables from the sixth grade (Time Point 2 )  
wi l l  be  used to  predict differences between experimental smoking and higher levels of 
smoking in the seventh grade (Time Point 3 ) .  Distal environmental factors including 
county tobacco-growing status, the state in  which the participant l ived, and 
intervention/control group status wil l  be control led for by entering them into the equation 
at step 1 .  Gender and ethnicity wil l  be entered into the equat ion at step 2. Best friend 
smoking status and the number of friends who smoked wil l  be entered into the equation 
at step 3 .  
Famil i al variables wil l  be entered at step 4 ,  including mother smoking status, 
father smoking status, sibling smoking status, and the number of people in the home who 
smoke. Self-efficacy to refuse cigarettes will  be entered at step 5 .  A t  step 6 the 
interaction between self-efficacy and the number of friends who smoke wil l  be entered 
into the equation.  At step 7 the interaction between gender and mother smoking status, 
and the interaction between gender and father smoking status wil l  be entered. The 
interaction between ethnicity and best friend smoking status wil l  be entered at the final 
step. 
Hypothesis 5 
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The fifth analysis will examine seventh grade nonsmokers to determine which 
i ndependent variables are significantly  associated with participants who intend to smoke 
i n  the next s ix months. 
Hypothesis 5a : It i s  hypothesized that, among nonsmokers in  the seventh grade, 
having parents who smoke, a best friend who smokes, peers who smoke, sib l ings w ho 
smoke, and more overal l people i n  the home who smoke wi l l  be s ign i ficantly related to 
those who intend to smoke i n  the next six months.  
Hypothesis 5b: Having lower sel f-efficacy to refuse c igarettes w i l l  be 
s ign i ficantly related to those who i ntend to smoke i n  the next s ix  months. I n  addi t ion,  
there w i l l  be an i nteraction between peer smoking and sel f-efficacy to refuse c igarettes, 
such that peer smoking wi l l  have a stronger relat ionship with smoki ng i ntention for those 
wi th lower self-efficacy to refuse c igarettes. 
Analysis : Using a logist ic regression with the sample of nonsmokers i n  the 
seventh grade (Time Poi nt 3 ) ,  i ndependent variables from that t ime poi nt wi l l  be used to 
d ist i nguish d i fferences between those who i ntend to smoke in the next six months and 
those who do not intend to smoke. Distal environmental factors i nc lud ing county 
tobacco-growing status, the state in which the part ic ipant l i ved, and intervent ion/control 
group status w i l l  be control led for by entering them into the equat ion at step 1 .  Gender 
and ethnic ity w i l l  be entered into the equation at step 2 .  Best friend smoki ng status and 
the number of friends who smoked w i l l  be entered i nto the equation at step 3 .  Fami l ial 
variables wi l l  be entered at step 4. inc luding mother smoking status, father smoking 
s tatus. s ib l ing smoking status,  and the number of people in the home who smoke.  Se l f-
efficac y  to refuse cigarettes wi l l  be entered at step 5 .  At step 6 the interaction between 
self -efficacy and the number of friends who smoke wi l l  be entered into the equation. 
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Preliminary Analysis 
C HAPTER IV 
RESULTS 
A total of 2,272 s ixth grade students were surveyed from the 23 schools i n  
Virgin ia  and New York . Cases were removed from the data set i f  part icipants responded 
to questions randomly or i n  an incons i stent manner. A total of 1 9  cases were removed 
for this reason.  Furthermore , out l iers were examined for the two open-ended i tems 
ask i ng part ic ipants how many of their  friends smoke and how many people  in the ir  home 
smoke. Six cases that contained extreme outl iers on e ither one of the two items were 
removed from the data set . 
Thus the final sample i nc luded 2,24 7 s ixth grade students,  approximately  half of 
whom were boys. The ethnici ty of the part ic ipants was largel y  Caucasian (53 .2% ) and 
African American ( 3 8 .6% ) .  Approx imate ly 8 . 2 %  o f  the part ic ipants described 
themse lves as Asian American , H i span ic or Lat i no, American Indian,  or "other." Due to 
the very smal l percentage of students in any one of these other ethnic groups, these cases 
were combined i nto a third "other" ethnic group for data analytic purposes .  
The part ic ipants were agai n surveyed one year l ater as  seventh grade students .  A 
total of  27 cases were removed from the data set in accordance to the same clean ing 
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procedures as  described above (random or  inconsistent responders, and extreme outliers) .  
In addit ion , 45 1 part icipants who were surveyed as s ixth graders were not  available to be 
surveyed one year later as  seventh graders. Unavail ability was due to students who 
moved out of the school d istricts or who were not i n  school on the day surveys were 
admin istered. An effort was made to obtai n  surveys from students who may have been 
absent  or suspended on the day surveys were admin istered. Although many surveys were 
obtained from such students, the process depended on schools admin istering and 
returning  the surveys, a process that was often i ncomplete. 
As a result  of the c lean ing procedures for seventh grade student data, but mostly  
due to  attri t ion from s ixth grade to  seventh grade, there were a total of  1 ,  794 part ic ipants 
in the seventh grade sample. The reader is referred to Table I for a comparison of 
demographic informat ion for the s ixth grade and seventh grade t ime points. The final 
sample of seventh grade students aga in  i nc luded approx i mately equal gender 
representat ion .  Ethnic ity of the seventh grade sample was also s imi lar to the s ixth grade 
sample, wi th 55 .7% Caucas ian,  37% African American, and 7 . 3% describing themselves 
as other ethnic  groups. 
The reader is referred to Table 2 for a descripti ve compari son of smoki ng 
behavior for the sample as s ixth grade students and then one year later as seventh grade 
students .  Approximately 28% of the students i n  s ixth grade reported that they tried 
smoking, even one or two puffs . By the t ime the students were surveyed in the seventh 
grade, the percentage of students who reported that they tried smok ing i ncreased to 
approx imate ly 4 5 % .  The frequency of days smoked in the past month increased s l ight l y  
from sixth grade to seventh grade. For example, the number of students who reported 
smoki ng one or two days i n  the past month i ncreased from 3 .7% i n  the s ixth grade to 
5 .8% i n  the seventh grade. The amount of c igarettes smoked each day they smoked i n  
the past month also i ncreased from s ixth grade to seventh grade, wi th  2 .8% of s ixth 
graders who reported smoking " 1 to 5 c igarettes each day" i ncreasi ng to 5 . 5% by the 
seventh grade. 
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The reader i s  referred to Table 3 for a descript ive comparison of i nd ividuals in the 
students'  environment who smoke, as reported by partic ipants i n  the s ixth grade and one 
year l ater i n  the seventh grade . When assessed i n  s ixth grade, 34.8% of the students 
reported that the ir  mothers smoke and 4 1 .2% reported that their fathers smoke. These 
percentages remained essenti al l y  the same when the students were assessed again  i n  
seventh grade. However, the students who reported a best friend smokes i ncreased from 
1 3 . 7% i n  the s ix th grade to 2 3 .9% i n  the seventh grade. Likewi se ,  students who reported 
that a brother or s i ster smoked i ncreased from 1 8 .6% in the s ixth grade to 24.6% i n  the 
seventh grade. 
Analysis of Attrition 
Students who had completed surveys in both the s ixth grade and the seventh grade 
were compared to students who completed on ly the s ixth grade survey ( i .e .  were not 
ava i lable for the seventh grade survey ) .  Compari sons were made us ing measured 
variables from the study. The reader is re ferred to Table 4 for a summary of these 
analyses .  Pearson x2 analyses were performed on al l di screte or dichotomous variables to 
dete rm ine whether s ign i ficant d i fference:-; e x i sted for attri t ion .  There was not a 
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significant difference between groups for gender, x2 ( 1 ,  N=2203) = 2 . 1 0, p>.05 . 
However, significantly more African Americans and those of other ethnic backgrounds 
compared to Caucasians did not complete the second t ime point,  x2 (2, N=2 1 82)  = 1 0.56,  
p<.O l .  
S tudents who reported in  sixth grade that they had tried smoking were 
significantly less l i ke ly  to have completed a survey in  seventh grade, x2 ( 1 ,  N=2 1 94) = 
9 .99, p<.O l .  S imil arly, sixth graders who reported smoking within the past month were 
signi fican t ly  less l i ke ly  to have completed a survey in seventh grade, X2 ( 4 ,  N=2 1 9 1 )  = 
42 .74, p<.OO 1 .  There were also sign i ficant di fferences between nonsmokers, 
experimental smokers, and regular smokers , with regular smokers signi ficantl y  less l i ke ly  
to have completed both t ime points, X2 (2 ,  N=2 1 9 1 )  = 30.72, p<.OO 1 .  S ixth grade 
students who had a best friend who smokes, x2 ( I ,  N=2 1 73 )  = 1 3 .44, p<.OO 1 ;  a mother 
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who smokes, x- ( 1 ,  N=2 1 66 )  = 1 9 .29, p<.00 1 ;  a father who smokes, X ( 1 ,  N=2 1 6 1 )  = 
1 2 .26,  p<.OO 1 ;  and a brother or s ister who smokes, X2 ( 1 ,  N=2 1 .64) = 9 .25 ,  p<.O 1 ,  were 
also less l i kely to have completed both t ime poi nts .  With regard to the over-al l  number 
of friends who smoke, students who completed only the sixth grade t ime point  reported 
having more friends who smoke (M= 1 . 8 1 ,  SD=3 . 79) than sixth graders who completed 
both t ime points  (M= 1 . 1 9 , SD=2 .90; t=3 .59,  p<.O I ) . Simi larly, students who completed 
only the s ix th grade t ime point  reported having more people in the ir  home who smoke 
( M= 1 . 1 6, SD= 1 .08 ) than s ix th graders who completed both t i me po i nts ( M=.93 .  SD= 1 . 2 2 ;  
t = 3 .  75 ,  p<.O I ) . 
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Analysis of Sixth Graders Who Never Tried Smoking 
One hypothesis i n  this  study used a sub-sample of sixth graders who reported that 
they never tried smoking, even one or two puffs . It i s  therefore i mportant to describe this 
sub-sample.  Out of the ent ire 2,247 sixth graders surveyed, 1 ,592 (70.9%) reported that 
they never tried smoking, even one or two puffs . The reader i s  referred to Table 5 for a 
summary of demographics for s ix th graders who never tried smoking.  Of those who 
never tried smoki ng, 46 .8% were boys and 53 .2% were girls .  A total of 55 .8% of those 
who never tried smoking were Caucasian, 36 .5% were African-American , and 7 . 7 %  were 
from other ethnic groups. 
The reader is referred to Table 6 for a description of this sub-sample ' s  smoking 
behavior when surveyed in the seventh grade . Among the "never triers" in the s ixth 
grade, 28 .5% tried smoking by the seventh grade. Al though 93 .7% reported that they did 
not smoke in the past 30 days, 3 .4% reported that they smoked " l -2 days" in the past 30 
days . Approx i mately  2 .7% reported smoking between one and five cigarettes each day 
they smoked i n  the past month.  The reader i s  referred to Table 7 for a description of 
ind iv iduals i n  the s ixth-grade "never t ried" environment who smoke. S imi lar to the over­
a l l  sample, the percentage of part ic ipants who reported that a best friend or a s ibl i ng 
smoked i ncreased from s ix th grade to seventh grade. The reader i s  referred to Table 8 for 
the i ntercorrelat ions among variables for the students who reported they had never tried 
smoking i n  the s ix th  grade . 
Analysis r�f allrition for sixth graders H ·ho ne\ 1er tried smoking.  Among s ix th 
graders who never t ried s mok i ng,  those who completed a survey i n  t he seven th  grade 
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were compared to those who completed only the sixth grade survey ( i .e .  were not 
avail able for the seventh grade survey) .  There was not a s ignificant d ifference between 
groups for gender, X2 ( 1 ,  1 570)= .535 ,  p>.05 . However, s ignificantly more African 
Americans and those of other ethnic backgrounds compared to Caucasians did not 
complete the second t ime point ,  X2 (2 ,  1 559)=7.99, p<.05 . S ixth graders who reported 
that their  mother smoked, father smoked, or sibl i ng smoked were also l ess l ikel y  to 
complete both t ime points. However, there were no differences in  attrit ion for whether or 
not a best friend smoked . The reader is referred to Table 9 for a summary of the 
percentage from each group that completed both t ime poi nts.  In addit ion, those who were 
surveyed at only  one t ime point reported a higher number of people i n  the home who 
smoked (M= 1 .05 , SD= 1 .0 1 ) than those who completed both t ime points (M=.76,  
SD= 1 .03 � t=4. 1 2 , p<.O I ) . However, there was not a difference in  the number of friends 
who smoked between those who completed on ly  the first t ime point (M=.57,  SD= l .48)  
and those who completed both t ime points (M=.55 ,  SD= 1 . 83 �  t=0. 1 3 , p=.90) .  
Univariate Analyses. Among al l s i xth graders who reported that they never tried 
smoking, a comparison was made between those who remained non-triers in the seventh 
grade and those who reported that they tried smoking in the seventh grade . Pearson ch i ­
square analyses were used to determine whether di fferences were sign i ficant among 
di screte or dichotomous variables. Among non-triers in the s ixth grade, there was not a 
s ign i ficant di fference between the percentage of boys ( 30. 2 % )  and girls ( 27% ) who tried 
smoking by t he seven th  grade, x2 ( I , N= 1 7 79 ) = 1 .6 1 .  p>.OS . However, w i t h i n  each 
e thn ic group, a s ign i ficant ly  higher percentage of A frican A merican students  ( 34 . 1 % )  
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tried smoking by the seventh grade than Caucasian students (25 .3%) ,  x2 (2,  N= l 268) = 
1 0.50, p< .0 1 .  S ignificant differences were also found for the variables of state, tobacco 
county status, best friend smoking, mother smoking, father smoking, and sibl ing 
smoking.  The reader i s  referred to Table 1 0  for a summary of these results .  
T-tests were used to examine whether differences on continuous variables were 
significant .  Among sixth graders who never tried smoking, the mean number of friends 
who smoked was higher for those who tried smoking by the seventh grade (M=.83 ,  
SD=2 . 1 6) than those who remained non-triers (M=.44, SD= 1 .67; t=3 .35 ,  p<.O 1 ) .  
S imi larly, t he mean number of  people i n  the home who smoked was higher for those who 
tried smoking by the seventh grade (M= 1 .04, SD= 1 .22)  than those who remained non­
triers (M=.66, SD=.92 ; t=5 .95 , p<.O 1 ) .  
Results of Hypotheses 
Hypothesis 1 .  The first hypothesis  examined the sample of sixth graders who 
never tried smoking to determine which independent variables would s ignificant ly  predict 
the part ic ipants who tried smoking by the seventh grade . A logist ic regression was 
conducted on the sample of s ixth graders who reported that they never tried smoki ng, 
with the dependent variable being whether or not the student tried smoking by the 
seventh grade. Distal environmental factors i nc luding county tobacco-growing  status,  the 
state in which the part ic ipant l i ved, and i ntervent ion/control group status were cont rol led 
for by enteri ng them into the equat ion at step I .  Gender and ethnici ty were entered i nto 
the equat ion at step 2. Best friend smok ing  status  and the number of friends who smoked 
were entered in to the equat ion at step 3 .  
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Fami lial variables were entered at step 4, i nclud ing mother smoking status, father 
smoking status, s ibli ng smoking status, and the number of people i n  the home who 
smoke. Self-efficacy  to refuse c igarettes was entered at step 5 .  At step 6 the i nteraction 
between self-efficacy and the number of friends who smoke was entered into the 
equation. At step 7 the in teraction between gender and mother smoking  status, and the 
i nteraction between gender and father smoking  status were entered. The i nteraction 
between ethnicity and best friend smoking status was entered at the final step. 
A test of the ful l  model with all predictors against a constant-onl y  model was 
stat istical ly rel iable,  X2 ( 1 8 , N= 1 1 52 )  = 93 .7 1 ,  p<.OO I .  This result  from the logist ic 
regression i ndicated that the predictors, as a set ,  rel iably dist inguished between 
part ic ipants who remained non-triers and those who tried smoking by the seventh grade. 
The reader is referred to Table 1 1  for a summary of the model after the final step, 
i nc luding the regression coeffic ients, Wald stat ist ic with s ignificance levels ,  part ial  
correlations, odds ratios, and 95% confidence intervals for odds rat ios for each of the 
predictors . The Wald statist ic ( which is an indicator of s ignificance ) and the odds ratio 
( in  which the confidence interval should not encompass one ) were used to determine the 
s ignificance of each predictor. 
Results indicated that among the predictors entered into the equation, several 
re l iably predicted whether or not s ixth graders would  try smoking by the seventh grade . 
Tobacco-growing counties ( Wald=20. 1 3 , p<.OO 1 ,  odds rat io = 1 .97, C I  1 .46-2 .65 ) , 
African American students compared to white s tudents ( Wald=3.95 p<.05 , odds rat io = 
1 . 38 ,  C I  1 .00- 1 . 89 ) .  hav ing a hest friend who smokes ( Wald=3 .95 , p<.OS , odds rat i o = 
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2 . 1 4, C I  1 .0 1 -4 .53) ,  having a mother who smokes (Wald=4.42, p<.05, odds ratio = 1 .60, 
CI 1 .03-2.48),  and having less self-efficacy  to refuse cigarettes (Wald=5 .77,  p<.05, odds 
ratio = 1 . 1 7 , C I  1 .03- 1 .33 )  significant ly predicted whether a nonsmoker in the sixth grade 
tried smoking by the seventh grade. Participants c lassified as "other" for ethnic group 
were significantl y  less l ike ly  than Caucasians to try smoking by the seventh grade if they 
had a best friend who smoked (Wald=4.42, p<.05, odds ratio = 0 .06, CI 0.004-0.82) .  
Results also indicated that several steps significant ly contributed to the overal l  
model . The reader is again referred to Table 1 1  which shows the degrees of freedom and 
chi square at each step. At step 1 ,  the i nc lusion of distal variables (county ' s  tobacco 
status, state, and i ntervention status) was a better predictor of trier status than the 
constant-only model ,  step x2 ( 3 )  = 35 .59,  p<.OO 1 .  At step 3, peer smoking status (best 
friend smoking and number of peers who smoke) s ignificant ly improved the model ,  step 
x2 (2)  = 1 2 . 1 8 , p<.OO 1 .  Fami l ial variables at step 4 (mother smoking, father smoki ng, 
sibl ing smoking,  and number in the home who smoke) s ignificantl y  improved the model ,  
step x2 (4) = 27 .86, p<.OO I .  Sel f-efficacy to refuse c igarettes at step 5 also s ign i ficant ly 
improved the mode l ,  step X2 ( I )  = 6 .50, p<.05 . At step 8 ,  the interaction of ethn ic i ty by 
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best friend smoking status s ign i ficant ly  improved the model ,  step x- ( 2 )  = 6.02,  p<.05 . 
Hypothesis I a: Having parents who smoke, a best friend who smokes, peers '-'t 'ho 
smoke. sihlinfjs who smoke, and more overall people in the home who smoke will 
sign iji"cantly predict participants u -lw progress from ha ving never tried cigarettes in the 
sixth grade to ha ving tried cigarerres in rhe se 1 ·enrh grade. 
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This hypothesis was partial ly  supported. Mothers who smoke, but not fathers 
who smoke, significantly predicted whether a sixth grade student tried smoking by the 
seventh grade. Having a mother who smokes i ncreased the odds by 1 .6 that a sixth 
grader would try smoking by the seventh grade.  Having a best friend who smokes, but 
not the over-all number of friends who smoke, also significantly predicted whether a 
sixth grader would try smoking by the seventh grade . Best friend smoki ng was the 
strongest predictor among all the variables, doubl ing a sixth grader' s  odds (OR=2 . 1 3 ) of 
trying smoking if his  or her best friend smoked. Sibl ing smoking and having more 
people in  the home who smoked did not significantly predict trying smoking by the 
seventh grade. 
Hypothesis 1 b: Having Lower self-efficacy to refuse cigarettes in the sixth grade 
will significantly predict trying smoking in the seventh grade. In addition, there will be 
an interaction between peer smoking and self-efficacy to refuse cigarettes, such that peer 
smoking will be a stronger predictor of trying smoking for those with Lower self-efficacy 
to refuse cigarettes. 
Although having a low sel f-efficacy to refuse cigarettes sign i ficantly i ncreased a 
sixth grader' s odds of smoking by the seventh grade by 1 . 1 7 , having peers who smoke 
was not a sign ificant ly stronger pred ictor for those with low sel f-efficacy.  
Hypothesis 1 c:  Gender and ethn icity will interact with several of the independent 
variables. Spec�fically, mother srnoking and father smoking will be a stronger predictor 
of trying smoking for females than for males. It is also hypothesized thar peer smoking 
66 
will be a stronger predictor of trying smoking for Caucasians than for African Americans 
or other ethnic groups. 
Having either a mother who smokes (Wald=0.33 ,  p=.56,  odds ratio = 0 .83,  CI  
0.45- 1 .54)  or  a father who smokes (Wald=0.32, p=.57,  odds ratio = 1 . 1 9, C I  0.66-2. 1 5 ) 
was not a stronger predic tor for females than for males. Peer smoking was not a stronger 
predictor of t rying smoking for Caucasians than for African Americans (W ald= 1 .07, 
p>.05 , odds ratio = .54, C I  0. 1 7- 1 .73 ) .  However, participants c lassi fied as "other" for 
ethnic group were s ign ificantly less l i kely than Caucasi ans to try smok ing by the seventh 
grade if they had a best friend who smoked (Wald=4.42, p<.05 , odds ratio = 0.06, CI 
0.004-0.82) .  
Hypothesis 2 .  The second hypothesis examined the sample of nonsmokers in  the 
s ixth grade (did not smoke i n  the past month) to determine which independent variables 
would s ign i ficant ly predict the parti cipants who reported smoking at h igher levels  
(smoked wi th in  the past month)  by the seventh grade.  A logist ic regress ion was 
conducted on the sample of s ixth grade nonsmokers, wi th the dependent variable being 
whether or not  the student reported smoking wi th in  the past month i n  the seventh grade. 
independent variables were entered i n  the same order as the first hypothesis i n  order to 
determine any differences in predictors between non-smokers and smokers wi th in  the 
past month. Di stal env ironmental factors inc luding county tobacco-growing  status, the 
state i n  which the part ic ipant l ived, and intervent ion/control  group status were control led 
for by enteri ng  them in to the equation at step 1 .  Gender and ethn ic i ty  were entered in to 
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the equation at step 2 .  Best friend smoking status and the number o f  friends who smoked 
were entered into the equat ion at step 3 .  
Famil i al variables were entered at step 4 ,  i ncluding mother smoking status, father 
smoking  status, sibling smoking status, and the number of people i n  the home who 
smoke. Self-efficacy to refuse cigarettes was entered at step 5 .  At step 6 the in teraction 
between sel f-efficacy and the number of friends who smoke was entered i nto the 
equation . At step 7 the in teraction between gender and mother smoki ng status, and the 
interaction between gender and father smoking  status were entered. The interaction 
between ethn ic ity and best fri end smoki ng status was entered at the final  step. 
A test of the fu l l  model with al l predictors against a constant-onl y  model was 
stat i st ical ly  rel i able, X2 ( 1 8 , N= 1 459) = 58 .46, p<.OO l .  Thi s  resul t  from the logist ic 
regression indicated that the predictors , as a set ,  rel iabl y  d istinguished between 
part ic ipants who remained non-smokers and those who smoked within the past month in  
seventh grade. The reader is  referred to  Table 1 2  for a summary of  the model after the 
final step, i nc luding the regression coeffic ients, Wald stat i st ic  with s ign i ficance levels ,  
partial  correlat ions, odds rat ios,  and 95% confidence intervals for odds rat ios for each of 
the predictors . 
Results i nd icated that among the predictors entered i nto the equat ion, several 
rel i ably predicted whether or not s ixth graders wou ld smoke by the seventh grade . The 
number of friends who smoke ( Wald=4.78,  p<.05 , odds ratio = 1 . 1 1 ,  C I  1 .0 1 - 1 . 2 1  ) .  
hav ing a mother who smokes ( Wald=5 .84,  p<.05 , odds rat io = 1 .98 ,  Cl  1 . 1 4-3 .46 ) .  and 
having l ess  se l f-efficacy to refuse c igarettes (Wald=5.42.  p<.05 , odds rat io = 1 . 2 1 .  C l  
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1 .03- 1 .4 1 )  significantly predicted whether a nonsmoker in the sixth grade smoked within 
the past month by the seventh grade. 
Results also i ndicated that variables at several steps also contributed to the model .  
The reader i s  again referred to Table 1 2  which shows the degrees o f  freedom and chi  
square at  each step. Among the steps that signi ficantly i mproved the model ,  peer 
smoking status at step 3 (best friend smoki ng and number of peers who smoke) 
significantly  improved the model , step X2 (2) = 25.92, p< .OO l .  Fami l i al variables at step 
4 (mother smoking, father smoki ng, s ibl i ng smoking, and number i n  the home who 
smoke) sign i ficant ly  improved the model ,  step X2 (4) = 1 2 . 1 7 , p<.05 . Self-efficacy to 
refuse cigarettes at step 5 i mproved the model ,  X2 ( 1 )  = 6.26, p<.05 . The other steps 
fai led to improve the overal l model .  
Hypothesis 2a: Having parents who smoke, a best friend who smokes, peers who 
smoke, siblings who smoke, and more overall people in the home who smoke will 
significantly predict participants who progress from nonsmokers in the sixth grade to 
higher levels of smoking in the seventh grade. 
This hypothes is  was part ia l ly  supported . Mothers who smoke, but not fathers 
who smoke, s ign i ficant ly predicted whether a s ixth grade student smoked wi th in  the past 
month by the seventh grade.  Hav ing a mother who smokes was the strongest predictor 
among al l variables, nearly doubl ing the odds that a sixth grader wou ld smoke by the 
seventh grade (OR= 1 .98 ) .  Having a greater number of  friends who smoke i ncreased the 
odds of smoking by the seventh grade (OR= 1 . 1 1 ) . However, having a best friend who 
smokes i n  the s ixth grade did not s ign i fican t l y  predict  smok i ng in the seventh grade.  
Sibl ing smoking and the overal l  number of people in  the home who smoked did not 
significan t ly  predict  smoking in the seventh grade . 
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Hypothesis 2b: Having lower self-efficacy to refuse cigarettes in the sixth grade 
will significantly predict higher levels of smoking in the seventh grade. In addition, there 
will be an interaction between peer smoking and self-ef icacy to refuse cigarettes, such 
that peer smoking will be a stronger predictor of higher levels of smoking for those with 
lower self-efficacy to refuse cigarettes. 
Although having a low se lf-efficacy to refuse cigarettes s ign i ficant ly increased a 
s ix th grader' s odds of smoking by the seventh grade by 1 .2 1 ,  having peers who smoke 
was not a sign i ficant ly  stronger predictor for those with low sel f-efficacy (Wald=0.003,  
p=.95 ,  odds rat io = 1 .00, CI 0 .96- 1 .04 ) . 
Hypothesis 2c: Gender and ethnicity will interact with several of the independent 
variables. Spec�fically, mother smokinf? and father smoking will be a stronger predictor 
of higher levels of smoking for females than for males. It is also hypothesized that peer 
smoking will be a stronger predictor of higher levels of smoking for Caucasians than for 
African American.•·; or other ethnic groups. 
Having ei ther a mother who smokes (Wald=0.89, p= .3 5 , odds rat io = 0.69. C I  
0 .32- 1 .50)  o r  a father who smokes (Wald= 1 . 70, p= . l 9 , odds rat io = 1 . 67 , C I  0 .  77 -3 .60 )  
was not a stronger predictor for females than for males .  Peer smok i ng was not a s t ronger 
pred ictor of h i gher leve l s  of smok ing  for Caucas ians than for A frican Americans 
(Wald=. 34, fJ>.OS , odds rat i o = 1 . 3 5 .  CI  .49- 3 . 7 0 ) .  Peer smoki ng was a l so not a s t ro nge r 
predictor of higher levels of smoking for Caucasians than for the other ethnic groups 
(Wald= l .03, p>.05 , odds ratio = .29, CI .03 -3 . 1 3) .  
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Hypothesis 3. The third hypothesis examined the sample of nonsmokers in the 
sixth grade (did not smoke in  the past month) to determine which i ndependent variables 
would significantl y  predict the participants who are considered experimenters (smoked 
only 1 or 2 c igarettes in the past month) by the seventh grade. A logistic regression was 
conducted on the sample  of sixth grade nonsmokers, with the dependent variab le 
comparing nonsmokers to experimenters in the seventh grade. Independent variables 
were again entered in the same order as the previous hypotheses. Distal environmental 
factors inc luding county tobacco-growing status, the state in which the partic ipant l ived, 
and intervention/control  group status were control led for by entering them into the 
equation at step I .  Gender and ethnicity were entered into the equation at step 2 .  Best 
friend smoking status and the number of friends who smoked were entered into the 
equation at step 3 .  
Fami l ial variables were entered at step 4 ,  inc luding mother smoking status,  father 
smoking status,  s ib l ing smoking status,  and the number of people in the home who 
smoke. Sel f-efficacy to refuse cigarettes was entered at step 5 .  At step 6 the interaction 
between sel f-efficacy and the number of friends who smoke was entered into the 
equat ion.  At step 7 the interaction between gender and mother smoking status, and the 
interaction between gender and father smoking status were entered. The i nteraction 
between ethnic i ty and best friend smok ing status was emered at the final step. 
A test of the ful l  model with all predictors against a constant-only model was 
statistically  rel iable,  X2 ( 1 8 , N= l 394) = 52 .42, p<.OO I .  This result from the logistic 
regression i ndicated that the predictors, as a set, rel iabl y  distinguished between 
nonsmokers and experimenters in the seventh grade. The reader is referred to Table 1 3  
for a summary of the model after the final step, including the regression coefficients, 
Wald stat is i tc with significance levels ,  partial correlations, odds ratios, and 95% 
confidence intervals for odds ratios for each of the predictors. 
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Results indicated that among the predictors entered i nto the equation, several 
rel i ably dist i ngui shed between nonsmokers and experimenters in the seventh grade. The 
number of friends who smoke (Wald=7 .32,  p<.05 , odds ratio = 1 . 1 6, CI  1 .04- 1 .30), 
having a mother who s mokes (Wald=6.9 1 ,  p<.05 , odds ratio = 2 .59,  CI  1 .27 -5 .28) ,  and 
hav ing less self-efficacy to refuse c igarettes (Wald=7 .56,  p<.05 , odds ratio = 1 . 32 ,  CI 
1 .08- 1 .60) s ignificant ly  predicted whether a nonsmoker in  the s ixth grade was an 
experimenter i n  the seventh grade. 
Results also i nd icated that a l i mi ted number of steps sign ificantly i mproved the 
overal l model .  The reader i s  again referred to Table 1 3  which shows the degrees of 
freedom and chi square at each step. At step I ,  the inc lusion of d i stal variables (county' s  
tobacco status, state, and in tervention status) was a better predictor o f  experimenter status 
than the constant-on ly  mode l ,  step x2 ( 3 )  = 1 3 .32 ,  p<.O 1 .  Peer smoking status at step 3 
(best friend smoking and number of peers who smoke ) s ign i ficant ly  i mproved the model ,  
step x2 ( 2 )  = 1 7 .63 , p<.OO I .  At step 5. sel f-efficacy to refuse cigarettes i mproved the 
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2 model ,  X ( 1 )  = 6.43,  p<.05 . The other steps in  the model did not significantly improve 
the overal l  model .  
Hypothesis 3a: Having parents who smoke, a best friend who smokes, peers who 
smoke, siblings who smoke, and more overall people in the home who smoke will 
significantly predict participants who progress from nonsmokers in the sixth grade to 
experimenters in the seventh grade. 
This hypothesis was partial ly supported .  Mothers who smoke, but not fathers 
who smoke, s ign i ficant l y  predicted whether a s ixth grade student was an experimenter by 
the seventh grade. Hav ing a mother who smokes was again the strongest pred ictor 
among al l variables,  doub l ing the odds that a s ixth grader wou ld be an experi menter by 
the seventh grade (0R=2 .59) .  Having a greater number of friends who smoke i ncreased 
the odds of smoking by the seventh grade (OR= 1 . 1 6 ) .  However, hav ing a best friend 
who smokes in  the s ixth grade did not s ign ificantly predict smoking in  the seventh grade . 
S ibl i ng smoking and the number of people i n  the home who smoked did not s ign i ficant ly 
predict smoking in  the seventh grade .  
H_vpothesis 3b: Having lower self-ef icacy to refuse cigarettes in the sixth grade 
will sif?nificantly predict experimenters in the seventh grade. In addition, there will be an 
interaction between peer smoking and se(fef lcacy to refuse cigarettes, such that peer 
smoking will he a stronger predictor (�l experimental smoking for those with lmrer se(f-
e.fjicacy to refuse cigareues. 
A l t hough hav i n g  a low se l f-e fficacy to re fuse c igaret tes s ign i ficant l y  i nc reased a � � 
s i x t h  grader" s odds of  smok ing  by the seventh  grade by 1 . 3 1 .  hav ing  peers who smoke 
was not a significantly stronger predictor for those with low self-efficacy (Wald=0.48, 
p=.49, odds ratio = 0.98, CI 0.94- 1 .03 ) . 
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Hypothesis 3c: Gender and ethnicity will interact with several of the independent 
variables. Specifically, mother smoking and father smoking will be a stronger predictor 
of experimental smoking for females than for males. It is also hypothesized that peer 
smoking will be a stronger predictor of experimental smoking for Caucasians than for 
African Americans or other ethnic groups. 
Having ei ther a mother who smokes (Wald= 1 .49, p=.22 ,  odds ratio = 0.52,  C I  
0. 1 9- 1 .48) or a father who smokes (Wald= l .94, p=. l 6 , odds rat io = 2 .07, C I  0.74-5 .78)  
was not a stronger predictor for females than for males. In addition, peer smoking did not 
interact with ethnici ty to better predict experimental smoking. 
Hypothesis 4. The fourth hypothesis examined the sample of experi mental 
smokers in the sixth grade (smoked 1 -2 cigarettes in  the past month) to determine which 
independent variables would significant ly predict the participants who progressed to 
higher leve ls  of smoking in the seventh grade (3 or more c igarettes) .  Due to the high rate 
of attri t ion among experimental smokers from Time Point  1 (s ixth grade) to Time Point  2 
(seventh grade),  i t  was not possible to conduct the planned logistic regression for this 
hypothesis .  Among the 60 experimental smokers at Time Point  1 ,  only 19 remained at 
Time Point  2 .  
Hypothesis 5.  The fifth hypothesis examined seventh grade nonsmokers to 
determine which independent variables were significant ly re lated with part ic ipants who 
intend to smoke in  the next six months.  A logistic regression was conducted on t he 
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sample of nonsmokers in the seventh grade (no smoking with in  the past month) with the 
dependent variable  comparing whether or not the seventh grader i ntends to try smoking 
in  the next s ix  months. County tobacco-growing status, the state in  which the participant 
l ived, and i ntervention/control group status were contro lled for by entering them into the 
equation at step 1 .  Gender and ethnicity were entered into the equation at step 2 .  Best 
friend smoking status and the number of friends who smoked were entered into the 
equation at step 3. Familial variables were entered at step 4, i nc luding mother smoking 
status, father smoking status, s ibl ing smoking status, and the number of people in the 
home who smoke. Self-efficacy to refuse cigarettes was entered at step 5 .  At step 6 the 
interaction between sel f-efficacy and the number of friends who smoke was entered i nto 
the equation. 
A test of the ful l  model with al l predictors against a constant-only model was 
statistical ly rel iable , x2 ( 1 4, N=632) = 76.80, p<.OO 1 .  This result from the logistic 
. regression indicated that the predictors, as a set, rel iably dist inguished between those who 
intended to try smoking and those who did not i ntend to try smoking in the next s ix 
months. The reader is  referred to Table 1 4  for a summary of the model after the final 
step, including the regression coefficients, sign ificance levels ,  partial correlations, odds 
ratios, and 95% confidence intervals for odds ratios for each of the predictors . 
Results indicated that among the predictors entered i nto the equation, two rel iably 
distinguished between those who intended to smoke and those who did not i ntend to 
smoke in the next six months. Having a best  friend who smokes ( Wald=5 .98,  p<.05 , 
odds ratio = 2 .6 1 ,  C I  1 .2 1 -5 .62)  and having low se l f-efficacy to refuse c igarettes 
75 
(Wald=23.70, p<.OO 1 ,  odds ratio = 2 .07, CI  1 .55-2.78) were ignificantly related to 
whether a non moker i n  the seventh grade intended to moke in the next ix month . 
Results al o i ndicated that step 3 (best friend moking and number of peer who moke) 
ignificantly improved the model, tep X2 (2) = 29.42, p<.OO 1 .  Self-efficacy to refu e 
c igarette at tep 5 al o ignificantly improved the model tep X2 ( l )  = 42.58 p<.OO l .  
The other tep in the model did not improve the overall model .  
H pothesis Sa: It is hypothesized that, among nonsmokers in the seventh grade, 
having parents who smoke, a best friend who smokes, peers who smoke, siblings who 
smoke, and more overall people in the home who smoke \rill be significant!) related to 
those who intend to smoke in the next six months. 
Among the e independent variable , only having a be. t friend who moke. 
(Wald=5 .98 p< .05 , odd rat io = 2 .6 1 ,  CI 1 .2 1 -5 .62) wa ign ificantly re lated to whether 
a non moker in the eventh grade intended to moke in the next . ix months. 
H pothesis 5b: Having loH er elf-ef i ac} to refuse cigarettes \-\ ill be 
sign(ficantl) related to those who intend to moke in the next six months. In addition, 
there will he an interaction between peer smoking and elf-efficac to refuse cigarettes, 
su h That peer . moking will have a stronger relationship with smoking intention for Those 
with lower self-efficac to refuse igarette . 
Having low elf-efficacy to refu e cigarett . (Wald=23 .70, p<.OO 1 odd rat io = 
2 .07 I I . 55-2 .78 ) wa. ign ificantly re lated to whether a non moker in the , venth grade 
intended to . moke in  the next ix month . .  However there wa not a ign ificant 
i nteract i  n h twe n pe r m king and elf-efficacy to refuse cigarette . 
CHAPTER V 
DISCUSS ION 
The discussion is  divided into five sections. The first section provides an 
overview of the smoking behavior for the sample of rural adolescents in this study, and 
an effort is made to place the description of their smoking behavior into a larger context.  
The second section discusses the speci fic hypotheses and how individual environmental 
variables impact adolescents' progression through different stages of smoking behavior. 
The third section reviews the l imi tat ions of the study. The fourth section includes a 
discussion of the impl ications of this study and future directions for research in 
adolescent smoking. The fifth section provides a final summary of t he current study. 
Sample of Rural Adolescent Smoking Behavior in Context 
Previous research on adolescent smoking, as wel l  as social -cogn it ive theory, 
suggests that environmental factors are important influences on the development of 
smoking behavior among adolescents. However, l i t t le research has focused on the 
proces of smoking init iat ion exclusively within a rural adolescent popu lat ion. This 
study examined the smoking behavior of rural adolescents at two t ime point , fi rst in  the 
sixth grade and then one-year later in the seventh grade. Environmental factors inc luding 
parental smoking, peer smoking, and s ibl ing smok ing, as we l l  as the personal factor of 
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self  -efficac y, were u sed to predict changes i n  the level of adolescent smoking behavior. 
The levels examined i nc luded participants who never tried smoking, even one or two 
puffs ; non-smokers (did not smoke i n  the past month) ;  experimental smokers (smoked 1 
or 2 t imes i n  the past month) ;  h igher level smokers (smoked between 1 day and al l  30 
days in the past month) ;  and those nonsmokers who intended to smoke in the next six 
months. 
From the overal l  sample of 2 ,247 sixth grade adolescents, 28 .2% had tried a 
c igarette by the sixth grade, even one or two puffs . By  the seventh grade, the percentage 
of adolescents who had t ried smoking i ncreased to 44.9%. This indicates a large number 
of students at least tried smoking at a young age . Comparing this figure with other 
studies can be difficult because the majority of studies do not report smoking rates 
specifical l y  for seventh grade students.  However, i n  two studies of urban seventh grade 
students, one study reported that 37 .8% had already tried smoking (Robinson et al . ,  
1 997) ,  and another study reported that 42 .2% had tried smoking ( H u  et  al . ,  1 995 ) .  Thus, 
in the curren t  sample of rural adolescents, the percentage of seventh grade students who 
tried smoki ng is at least toward the higher range for this age group, if not higher. 
Higher levels of smoking, beyond trying, are determined by whether the 
individual smoked within the past month. Overal l ,  7 . 3% of sixth graders in the current 
study smoked at least one day wi thin the past month,  with 3 .6% considered regular 
smokers ( smoked three or more days in  the past month ) .  By the seventh grade those who 
smoked at least one day in the past month increased to 1 2 .6%.  with 6 .8% considered 
regular smokers .  Hu et al. ( 1 995 ) reported that 6.79% of seventh graders in the i r  urban 
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sample were regular smokers (smoked a few t imes a month or more) .  This  i s  consistent 
with the 6 .8% of seventh graders who were regular smokers in the current study. 
It is also useful  to consider the incidence of new smokers from the sixth grade to 
the seventh grade. A total of 1 ,592 sixth grade students (70.9% of the sixth grade 
sample) reported that they never tried smoking, even one or two puffs . B y  the seventh 
grade, 28 .5% of those students had tried smoking, even one or two puffs . S l ightly over 
6% of the students who had never tried smoking in the sixth grade had smoked within the 
past month by the seventh grade. Among those previous non-smokers who now smoked 
within the past month, 3 .4% could  be considered experimenters and 2 .9% could now be 
considered regular smokers. 
The numbers suggest that by the t ime these rural adolescents were completing 
seventh grade, almost half of them had tried smoking, with many having tried for the first 
t ime within the past year. If one is to consider the stages of smoking init iation, a l arge 
number of the seventh graders are in  the second,  or "trying," stage . Although not al l  wi l l  
progress to  more advanced stages of  smoking, i t  c learly places a large number of 
adolescents at risk for furthering their use of tobacco. Indeed, as might be expected, 
greater numbers of adolescents in this sample moved into both experimenter and regular 
smoking stages as they got older. 
It i s  important to note that a young adolescent labeled as a "regular smoker" may 
not be the same as what one wou ld think of as a regular adul t  smoker i n  terms of quantity 
of c igarettes smoked. For example ,  of  the sixth graders , 3 .5% smoked less t han one 
c igaret te each  t i me they smoked . 2 . 8% smoked between one and fi ve c igarettes each 
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t ime,  and s l ightly over 1 %  smoked more than 6 cigarettes. Of the seventh graders, 5 .  7% 
smoked less than one cigarette each t ime they smoked, 5 .5% smoked between one and 
five cigarettes each t ime,  and almost 2% smoked more than 6 c igarettes .  However, again 
the trend i s  c learly an increase in  the amount of smoking. Although to some the overal l 
numbers may appear low, i t  i s  important to keep in  mind that this i s  the beginning of 
what could become an addiction that, for many, lasts a l i fetime. 
The last point is  important to keep in  m ind because previous research has 
demonstrated that those in  the experimental stage progress to establ ished smokers at 
relat ively high rates . Thus the 3 .4% of seventh graders who are experimenters have a 
high l ikel i hood of becoming more regular smokers. The large percentage of "triers" also 
provides an opportuni ty for many to experiment and then move on to regular smoking.  
What makes this  sample of seventh grade smokers particularly at r isk i s  that younger 
smokers are also less l ikely to quit  smoking than those who in i t iate smoking at a l ater 
age . 
Although the above figures suggest an increase in various levels of smoking from 
sixth grade to seventh grade, these figures may actual ly underestimate the percentage of 
rural adolescents in this sample that were actual ly  smoking.  This is suggested by a 
comparison between the students who completed surveys at both t ime poi nts and those 
who only completed the fi rst t i me poin t .  Approximately 76% of sixth graders who had 
tried c igarettes, even one or two puffs, completed both t ime poi nts .  This was 
s ign i ficant ly  d i ffe rent from the approx imate ly 82% of sixth graders who had never t ried 
c igarettes and completed both t i me points .  S imi larly, 8 1 %  of si xth graders who had no( 
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smoked i n  the past 30 days completed both t ime poi nts. However, as the number of days 
smoked i n  the past 30 days among s ixth graders i ncreased, the l i ke l ihood that they 
completed a survey i n  the seventh grade decreased. Thi s  ranged from 75% for those s ixth 
graders who smoked one to two days i n  the past month to only 29.4% for the s ixth 
graders who smoked all  30 days. 
Thi s  d isparate loss of data is unfortunate but the signi ficance may be meani ngful .  
Problem behavior theory (lessor & Jessor, 1 977)  posits that problem behaviors among 
adolescents, such as smoki ng, alcohol use, drug use, and del inquency, are related and part 
of a syndrome of behaviors. Research has demonstrated that adolescents who engage i n  
one problem behavior are more l i kely to engage i n  other problem behaviors ( Farre l l ,  
Danish,  & Howard, 1 992) .  In  addi t ion, dev iant behaviors have been found to be 
part icularly good predictors of smoking transi t ions for middle school students (Chassin ,  
Presson, Sherman e t  al . ,  1 984 ) .  In  the current sample, s ixth grade students who had 
higher levels of smoking were less l i kely to complete a survey i n  the seventh grade. It 
may be that s ixth graders who engage i n  h igher levels of smoking also engage in other 
problematic behaviors that lead to school suspensions or s imply higher rates of 
absenteeism from school . These students are then less avai lable to be surveyed, with one 
poss ible result be i ng the underestimat ion of the actual percentage of students who are 
smoking.  
Relationship Between Predictors and Adolescent Smoking 
The hypotheses in th is  study sought to examine the i nfluence of environmenta l  
factors on adolescent smoking.  and determine whether di fferent factors may be more or 
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less influential depending on the level of smoking. These levels included moving from 
never smoking i nto the trying stage (tried smoking, even one or two puffs) ;  moving from 
the nonsmoker stage (did not smoke i n  the past month) to the experi menter stage (smoked 
one or two c igarettes in the past 30 days);  moving from the nonsmoker stage (no smoking 
in the past 30 days) to higher levels of smoking (smoked between one day and all 30 days 
in the past month) ;  and those who did not smoke in the past month but were intending to 
smoke in the next six months. 
Previous research demonstrated that having peers who smoke is significant ly 
related to smoking in adolescence. However, the extent to which peer smoking 
influences adolescent smoking has varied across studies. One of the strengths of the 
current study is  that smoking ini t iation was examined through longitudinal rather than 
cross-sect ional data, therefore better contro l l ing for friendship selection. Second, the 
influence of peer smoking variables (best friend smoking and the number of friends who 
smoke) was examined across different  levels of smoking. The resul ts  indicated that ,  
consistent w i th  other studies, peer smoking is  s ign i ficantly re lated to adolescent smoking.  
However, the resu l ts also indicated that  an i mportant dist inction needs to be made 
between the type of peer smok ing (best friend smoking versus overall  number of friends 
who smoke ) and the stage of smoking. In  this study, hav ing a best friend who smokes 
made it twice as l ikely that the s ixth grade "never trier" wou ld try smoking by the seventh 
grade. However, the number of friends who smoke was not s ign i ficant ly re lated to trying 
smok ing for the fi rst t ime.  The oppos ite was true for moving to e i ther experimental 
smok ing o r  overal l  h igher levels of smok ing .  In those cases, hav ing more friends who 
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smoke increased the odds of a nonsmoker becoming an experimenter by 1 6% ,  and 
i ncreased the odds of overal l  higher levels of smoking by 1 1 %. For both experimenters 
and higher level smokers, best friend smoking was not significantly related. 
One addit ional result may help c larify the relationship between peer smoking and 
adolescent  smoking in this study. For seventh grade nonsmokers, having a best friend 
who smoked increased the odds by 2 .6 1 that they intended to smoke in the next s ix 
months; but again ,  for nonsmokers, the overal l  number of friends who smoked was not 
s ignificantly related to smoki ng i ntent ion.  I t  appears that having a best friend who 
smokes is an important influence on the early stages of smoking i n it iat ion, primari ly  the 
preparatory and the trying stages.  Having a number of friends who smoke is more of an 
influence on moving an adolescent toward the experimenter or regu lar use stages. For 
many adolescents at this age, trying smoking (or the thought of trying smoking) may 
occur in the company of a best friend. Having a number of friends who smoke may mean 
there i s  more opportunity, or perhaps more soc ial  pressure, to smoke. Therefore having 
more friends who smoke may lead to more experimental or regul ar c igarette use .  
Another hypothesis  was that adolescent smoking woul d  be re lated to  having 
parents who smoke . The results i ndicated that the mother' s smoking status ,  but not the 
father' s smoki ng status ,  was re lated to various leve ls  of adolescent smok ing .  Among the 
s ixth graders who never tried smoking, hav ing a mother who smoked increased the odds 
by 1 .60 that he or she wou ld  try smoking by the seventh grade . Among nonsmokers i n  
the s i xth grade. hav ing  a mother who smoked increased the odds by  2 . 59 that adolescents 
wou ld  be experi menters in  t he seventh g rade and increased the odds by 1 .98  that 
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adolescents would engage i n  an overall higher level of  smoking (experimenter or  regular 
use) .  There may be several reasons for this relationship. One possibi l i ty i s  that mothers 
may be model ing smoking behavior for their  children .  They may be more influential 
models of smoking behavior than fathers because i n  rural environments, as i s  the case i n  
many other environments, mothers may b e  i n  a primary caregiver role.  A s  a result of 
being i n  such a role, adolescents may observe and adopt simi lar behaviors, i ncluding 
smoking. 
A second possible reason that mother smoking is  related to adolescent smoking i s  
that adolescents may have more accessibi l ity t o  c igarettes when a parent smokes. Havi ng 
a parent who smokes means that c igarettes would l ikely  be in the home and make i t  easier 
to obtain a few cigarettes, stealthi ly  or otherwise. I t  would mean that, at least for trying 
smoking or engaging in experimentat ion, cigarettes or partial cigarettes would  be more 
avai lable.  However, why i n  this study does having a mother who smokes, but not a 
father who smokes, s ignificantly related to adolescent smoking? This may be related to a 
l imitation of the study. That is ,  the composition of the households was not determined, 
and therefore it i s  not known how many fathers l ived in the homes with their children or 
how much contact the adolescents had with their  fathers . If a large percentage of 
adolescents in the study d id  not have fathers l iv ing with them, then adolescents would not 
have as m uch access to the ir  fathers ' c igarettes, nor might fathers be as i n fluential  as 
mothers for mode l ing smok ing behavior. 
Al though the smoking status of mothers was re lated to adolescents tryi ng, 
experimen t i ng .  and regu larly us ing c igarettes, mother smok ing was not re lated to 
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adolescents i ntending to use c igarettes i n  the next six months. Having a best friend who 
smoked and having a low self-efficacy to refuse c igarettes were the only significant 
predictors for smoking  i ntention.  I t  appears that having a best friend who smokes and not 
feel ing confident that one can refuse c igarettes outwei ghs the i nfluences of a smoking 
parent.  A related hypothesis was that the effect of parental smoking might be different 
for boys and girls.  Although previous research i ndicated that parents who smoke may be 
a stronger influence for females than for males, neither mother nor father smoking had 
any different  effect for boys or girls .  
There were two other fami l ial variables that were not s ign i ficant ly re lated to 
adolescent smoking, yet worthy of mention. First, the overall  number of people in the 
home who smoke was not a s ignificant predictor of smoking. It could be the case that 
many homes included other relat ives such as grandparents, aunts,  and uncles, or non-
related i ndividuals such as friends of the parents. In  this sample, the smoking status of 
the mother remained a more important factor than the number of people in the home who 
smoked. 
Second, having s ibl ings who smoke was not re lated to adolescent smoking.  
Again,  this suggests that i t  is not  just any family member who is  i n fl uent ial for adolescent 
smoki ng, but there is something unique about mothers who smoke. Neverthe less, 
previous research has yielded some inconsistent findings for s ib l ing smoking,  and it may 
be important to examine how s ib l ing smoking i s  measured. For example, prev ious 
research that demonstrated the influence of s ibl ing smoking determi ned that brothers and 
sisters i mpact adolescent  smoking d i fferent l y .  The quest ionnaire i n  t h i s  s tudy asked 
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whether a "brother or s ister" smoked, and therefore in future research i t  may be important 
to request separate smoking information for brothers and sisters . 
As mentioned above, self-efficacy was significantly related to adolescents 
considering  smoking, but it was also consistently related to all levels of smoking.  Having 
less self-efficacy to refuse c igarettes increased the odds by 1 . 1 7 that an adolescent would 
try smoking.  Low self-efficacy increased the odds by 1 .3 2  that an adolescent would 
become an experimenter, and increased the odds by 1 .2 1  that an adolescent would move 
to h igher levels of smoking. A lthough this personal variable may have been less 
influential than environmental variables at t imes, i ts consistent relationship with al l  stages 
of adolescent smoking suggests its i mportance . In  addition, this was only a single-item 
measure of self-efficacy, and i t  is  possible that a more comprehensive measure of self-
efficacy could detect an even greater influence . The l i mi tation of the measure may have 
also prevented this study from detecting whether self-efficacy moderates the relat ionship 
between best friend smoking and adolescent smoking.  
Several of the variables intended to be control variables are also worthy of 
d iscussion .  First , s ixth graders who never tried smoking but l ived in a county in which 
tobacco was grown were nearl y twice as l i kely to try smoking by the seventh grade . 
However, l i v ing in  a tobacco-growing county was not s ign ificantly re lated to higher 
levels  of smoking .  In other words,  adolescents from tobacco-growing counties were 
more l ikely to try c igarettes, but not necessari ly more l ikely to begin experiment ing,  
move to higher leve l s  of smoking,  or even intend to try smoking .  
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In th is  instance it  may be that trying smoking i s  h ighly related to avai labi l ity. 
Liv ing in a county with tobacco fanns or where tobacco production takes place l ikely  
allows accessibi l ity to  tobacco. Tobacco farmi ng and production may also be seen as a 
l ivel ihood for many i n  the community, and therefore perhaps i t  i s  more acceptable to try 
tobacco. Nevertheless, there may be some protective factors that prevent the adolescents 
from movi ng into higher tobacco usage at this age . Thus, whi le l iv ing in a tobacco­
growing county may not have a strong relation to experimenting and regular smoking in  
s ixth and seventh grade ,  i t  may become a stronger factor when the adolescent i s  older. 
A second control variable, ethnicity, had a different relationship with smoking 
than expected . Previous research determined that Caucasian adolescents are more l ikely 
to in i t iate s moking than African American adolescents. For experimental and higher 
levels of smoking in  this sample, ethnicity was surprisingly not related to adolescent 
smoking. In  addi t ion,  African American adolescents were significantly more l ikely to try 
smoking than Caucasian adolescents. This occurred even after control l ing for state and 
county tobacco-growi ng status, and may be an indication that the rural environment 
results in  ethnicity having a di fferent influence for adolescent smoking. 
Previous research also indicated that having a best friend who smokes is a 
stronger influence for smoking among Caucasian adolescents. In  this sample of rural 
adolescents ,  best friend smoking was not sign i ficant ly more influent ial for Caucasians 
than for African Americans.  Nonetheless, hav ing a best friend who smoked was less 
re lated to try i ng smok i n g  for other ethnic groups than for Caucas ians .  I t  i s  poss i b le t hat 
t he e thn ic  groups i ncorporated i nto the ' 'other" category are from cu l t u res t hat place more 
emphasi s  on parental obedience (such as the Asian culture) .  This could work as a 
protective factor for prevent ing adolescents from those cu ltures from trying c igarettes .  
Study Limitations 
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There are several l im i tations to th is  study that must be considered. First, a l l  of the 
data gathered i n  the study rel ied on sel f-report surveys admin i stered to s ixth and seventh 
grade middle school students.  There is an assumption that the respondents honestly and 
accurately  reported their  own smoking behavior as wel l as the smoking  behavior of 
fami l y  members and friends, although th is  may not necessari ly  be the case . 
Mispe rceptions of the smok ing behavior of others i n  the ir  environment (such as the 
number of fami ly  or friends who smoke ) or misrepresentat ion of the i r  own smoking 
behavior (such as report ing that they smoke less than they actual ly  do) could potential ly 
i mpact the resul ts of the study. However, perhaps some of this concern can be mi t igated 
because obvious i ncons istent responders were el iminated from the study, and there i s  
evidence that ch i ldre n ' s  sel f- reports o f  smoking are consistent over t ime (Henriksen & 
Jackson , 1 999) .  
A second l i mi tation i s  that there was a large amount of  attri t ion from this school­
based sample . As previously d iscussed, there were s ign i ficant d ifferences for smoking 
behavior between respondents who completed one t ime poin t  compared to those who 
completed both t ime points .  The attri t ion prevented an analysis of those who moved 
from experimental to regu lar smoking,  and also l ikely created an underest imat ion of the 
overa l l  number of smokers i n  the seventh grade . I n  addi t ion,  the stat i st ical power to 
detect the st rength of re lat ionships between vari ab les was reduced . Thus ,  for i nstance, 
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there may have been an even stronger relationship between peer smoking and adolescent 
smoking,  or between parent smoki ng and adolescent smoking. 
A third l imi tation i nvolves the age of the sample, and hence the degree that the 
results can be generalized. The study essential ly  gives a "snapshot" of the relationship 
between several environmental variables and adolescent smoking during one year of 
adolescence (s ixth to seventh grade) .  Although the environmental variables discussed i n  
this study may influence changes i n  the stages of smoking for sixth and seventh graders, 
these variables may be more (or less) influential for older adolescents. For example, the 
smoking status of mothers may be less i nfluential for older adolescents because the 
influence of friends may become more i mportant or c igarettes may be more easi ly 
obtained outside the home. However, although the abi l ity to general ize the resul ts to 
other ages may be l im i ted, these results are important because they address what is, for 
many rural adolescents, the very beginning of smoking in it iation and experimentation . 
Implications and Future Directions 
Findings from this study have i mpl ications for the design of prevention programs 
and for areas of future research .  First, peers have always been an  important component 
of tobacco prevention.  However, for prevention programs aimed at young adolescents 
who may have not yet tried cigarettes, perhaps an emphasis should be placed on 
develop ing and pract ic ing sk i l l s  to cope with a best friend who smokes. Refusing 
cigarettes from any friend may be d i fficult ,  but from a best friend i t  may be especial ly  
d ifficult .  The s ign i ficant re lat ionship between low se lf-efficacy  to refuse c igarettes at al l  
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stages of smoking i ndicate that skil l s  that build self-efficacy should also continue to be an 
i mportant focus for prevention programs. 
Second, the results of this study add further support for the i mportant relationship 
between mother smoking and adolescent smoking. Prevention programs designed to help 
adolescents deal with smokers in their environment should place particular focus on 
deal ing with a mother who smokes.  Maternal smoking has meaning  for a young 
adolescent developing his or her identity, and it  is  important to assist the adolescent to 
explore the i mpact of this model ing. However, future research should also c larify which 
parents are l iv ing i n  the home, how much contact an adolescent has with a parent who 
does not l ive in the home,  and the involvement in  parenting for mothers and fathers . This 
wi l l  help c larify whether fathers are also i n fluential if  significantly involved in the 
adolescent ' s  l ife . 
Several control variables produced unexpected findings i n  this rural sample that 
warrant further study. One result  from this study indicated that l iv ing in  a county that 
grows tobacco i s  re lated to an adolescent trying tobacco but not necessari ly engaging i n  
h igher levels o f  tobacco use. A future research question is whether the tobacco-growing 
status of a county has a different impact for d ifferent ages of students. If a high school 
sample were used , for example, the tobacco-growing status of the county might have a 
different influence, perhaps more s ign ificantly re lated to higher levels of tobacco use .  In  
addit ion, the greater balance between African American and Caucas ian smokers i n  this 
rural sample should be explored in  future research. There may be more of a shared 
culture in rural sett ings, therefore reducing di fferences in smoking i n it iation at this age . 
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Summary 
There has been l i tt le previous research that has focused specifical ly on adolescent 
smoking in rural settings. Results from this longitudinal study suggest that, consistent 
with other research, peer smoking is significantly  related to adolescents trying smoking, 
moving to experimental smoking, and moving to overal l h igher levels of smoking.  
However, there are subtle disti nctions to be made among peer smoking.  Hav i ng a best 
friend who smokes appears to be more important for trying smoking,  whereas the number 
of friends who smoke is more important for experi mental and h igher levels  of smoking.  
Mother' s who smoke were found to be a consi stent i nfluence across a l l  stages of smoki ng 
behav ior at this age, making i t  twice as l ikely that an adolescent would move to 
experimental or h igher levels  of smoking.  This fi nding should serve as a reminder that 
the i n fluence of parents on adolescent smoking should not be underest imated, and future 
research should more close ly  examine the nature of parental re lat ionships to determine 
whether fathers may also be influences on smok ing behav ior. 
An adolescent ' s  se l f-efficacy to refuse c igarettes was cons istent ly re lated to all 
stages of smoki ng, and was part icular ly re lated to adolescents in tend ing to smoke . Whi le 
th is  fi nding i s  consi stent wi th  other studies, the more d i stal env ironmental variable of 
ethnici ty had a s l ight ly  di fferent i mpact on smok ing behavior than demonstrated in 
previous research .  African Americans were actual ly at a higher risk for t rying smoking 
than Caucas ians, and there were no di fferences for ethn ic i ty among those who moved to 
experi mental or h igher leve l s  of smoking .  In add i t ion ,  l i v ing i n  a tobacco-grow ing  
county was s ign i ficant l y  re l ated to adolescents t ry ing smok ing .  but was not re l ated to 
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adolescents at this age moving to experimental or h igher levels of smoking. The findings 
from this study suggest that there are unique aspects to the smoking behavior of rural 
adolescents. Future research should continue to focus on adolescents l iving in rural 
areas, as differential findings could shed further l ight on the processes involved in 
smoking in it iation for al l adolescents. 
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Virginia Middle School Youth Risk Behavior Survey. ( 1 993) .  
Table 1 
Demographics of Participants in the Sixth Grade (N=2247) and in the Follow- Up 
Seventh Grade Year (N= l 794) 
Variable 
Gender 
Boys 
Girls  
Ethnicity 
Caucasian 
African American 
Other 
Percent in 61h Grade 
(N=2247) 
49 .6 % 
50.4 % 
53 .2 % 
38 .6 % 
8 . 2 % 
Percent in  ih Grade 
(N= l 794) 
49 . 1 % 
50.9 % 
5 5 . 7 % 
37 .0 % 
7 .3 % 
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Table 2 
Smoking Behavior of Participants in the Sixth Grade (N=224 7) and in the Follow- Up 
Seventh Grade Year (N= l 794) 
Variable 
Tried Cigare t tes,  even 1 or 2 puffs 
Percen t  i n  61h Grade Percent  i n  ih Grade 
( N=2247) (N= 1 794) 
28 . 2 % 44.9 % 
Frequency of days smoked i n  the past 30 days 
None I Do Not S moke 92 .8 % 87 .4 % 
1 -2 days 3 . 7 % 5 . 8 % 
3-9 days 1 . 8 %  3 . 3 % 
1 0-29 days 0.9 % 1 .7 %  
A l l  30 days 0.9 o/o 1 . 8 %  
Amoun t  of cigaret tes per day the past month 
None I Do Not Smoke 92.6 % 86 .9 o/c 
Less than I 3 . 5  o/o 5 . 7 % 
1 -5 c igaret tes  2 . 8 % 5 . 5  lf'c 
6- 1 0  c i garet tes  0.6 % 0 .9  o/c 
I 1 -20 c igaret tes  0.2  o/c 0 .5  o/c 
More t han 20 0 . 3  7c 0 .5  7c 
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Table 3 
Individuals in the Participants ' Environment Who Smoke As Reported By Participants in 
the Sixth Grade (N = 2247) and in the Follow- Up Seventh Grade Year (N= 1 794) 
Variable 
Best friend smokes 
Mother smokes 
Father smokes 
S ister/Brother smokes 
Percent in 61h Grade Percent i n  ih Grade 
(N=2247) 
1 3 .7 % 
34.8 % 
4 1 .2 % 
1 8 .6 % 
(N= l 794) 
2 3 .9 % 
34.0 % 
40. 8 % 
24.6 % 
Table 4 
Percentage of Participants Who Completed Both Time Points (N=2222) 
Variable Percent Completed Both Time Points 
Gender 
Boys 
Girls 
Ethnicity* 
Caucasian 
African American 
Other 
Tried Cigarettes,  even 1 or 2 puffs* 
Yes 
No 
Days smoked in  the past 30 days* 
None I Do Not Smoke 
l -2 days 
3-9 days 
78 .8 % 
8 1 . 3 % 
82 .8 % 
77 .2 % 
77 .7 % 
75.9 % 
8 1 .9 %  
8 1 . 3 % 
75 .0 % 
69 . 2 % 
1 0 1  
1 0-29 days 
Al l  30 days 
Amount of Cigaret tes/Smoking Status* 
Nonsmoker 
Experimental S moker 
Regular S moker 
* Differences are sign i ficant at p<.O 1 .  
52.6 % 
29.4 % 
8 1 . 3 % 
75 .0 % 
56.0 % 
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Table 5 
Demographics of Sixth Graders Who Reported Never Having Tried Smoking 
(N = 1 592) 
Variable 
Gender 
Boys 
G i rl s  
E thn i c i t y  
Caucas ian 
African A merican 
Other 
Percent 
46. 8  o/r 
5 3 . 2  o/r 
5 5 . 8 % 
3 6 . 5 % 
7 . 7  o/r 
1 03 
1 04  
Table 6 
Smoking Behavior of Seventh Grade Participants From Sixth Grade "Never Triers " 
(N= 1304) 
Variable Percent 
Tried Cigarettes, even 1 or 2 puffs 28 .5 % 
Frequency of days smoked in  the past 30 days 
None I Do Not Smoke 93 .7 % 
1 -2 days 3 .4 % 
3 -9 days 1 .4 %  
1 0-29 days 0.4 % 
Al l  30 days 1 . 1  % 
Amount of c igarettes smoked per day the past month 
None I Do Not Smoke 93 .6 % 
Less than I 2 .8 % 
1 -5 c igarettes 2 .7 % 
6- 1 0  cigarettes 0 . 3 % 
1 1 -20 c igarettes 0 . 3 % 
More than 20 0 .2 % 
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Table 7 
Individuals in the Sixth Grade "Never-Triers ' "  Environment Who Smoke As Reported By 
Participants in the Sixth Grade (N= 1592) and in the Follow- Up Seventh Grade Year 
(N= 1304) 
Variabl e  
Best friend smokes 
Mother smokes 
Father smokes 
Sister/Brother smokes 
Percent in 61h Grade Percent in  7'h Grade 
(N= 1 592) 
5 .8 % 
3 1 . 3 % 
36.9 % 
1 3 .3 % 
(N= 1 304)  
1 5 .8 % 
30.6 % 
37 .3 % 
1 9 .6 % 
1 06  
Table 8 
Intercorrelations Among Variables for Sixth Graders Who Never Tried Smoking 
(N= 1297) 
Variable 1 2 3 4 5 6 
1 .  Tobacco County . 37* *  -.08* *  - .03 .28* *  - .05 
2 .  State . 37* *  .0 1 .0 1 .34* *  - .08* *  
3 .  Intervention Status - .08* *  .0 1 - .0 1 - .0 1 .05 
4. Gender - .03 .0 1 - .0 1 - .04 .05 
5 .  Ethnicity (AA) .28* *  .34* *  - .0 1 - .04 - .2 1 * *  
6 .  Ethnicity (Other) - .05 - .08* *  .05 .05 - . 2 1 * *  
7 .  Best Friend Smoking .02 .00 .03 .09* *  .00 .0 1 
8.  # of Friends Smoking .03 .02 - .02 .06* - .04 .0 1 
9. Mother Smoking -.0 1 .00 .06* - .02 - . 1 0* *  .06* 
1 0. Father Smoking - .02 .02 .04 -.03 .02 .05 
1 1 . Sibling Smoking .04 - .0 1 .00 -.03 - .03 .06* 
1 2. # In  Home Smoking .05 .06* .07* - .0 1 .04 .05 
1 3 . Self-Efficacy . 10* *  .05 -. 10* *  .03 . 1 3 * *  .03 
14. Tried Smoking (71h Gr) . 1 5* *  .08* *  .06* .04 . 1 0* *  - .0 1 
V ariable 
1 .  Tobacco County 
2 .  S tate 
3 .  Intervention Status 
4. Gender 
5 .  Ethnicity (AA) 
6 .  Ethnici ty (Other) 
7 .  Best Friend Smoking 
8. # of Friends Smoking 
9. Mother Smoking 
1 0. Father S moking 
1 1 . S ibl ing Smoking 
1 2 . # In  Home Smoking 
1 3 . 
1 4 . 
Self-Efficacy 
Tried Smoking ( 71 11 Gr)  
7 8 
.02 .03 
.00 .02 
.03 - .02 
.09* * .06* 
.00 -.04 
.0 1 .00 
.47* *  
.47 * *  
.00 .0 1 
.0 1 .03 
.05 .09* *  
.02 . 1  0* *  
.05 .09* *  
.07 * . 1 3 * *  
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9 1 0  1 1 1 2  
- .0 1 - .02 .04 .05 
.00 .02 - .0 1 .06* 
.06* .04 .00 .07 * 
- .02 - .03 - .03 - .0 1 
- . 1 0* *  .02 - .03 .04 
.06* .05 .06* .05 
.00 .0 1 .05 .02 
.00 .03 .09* *  . 1 0* * 
. 37* *  . 1 7 * * . 59* *  
.37 * * . 1 3 * * .59* * 
. 1 7* *  . 1 3 * *  .26* *  
.59* *  .59* *  .26* *  
- .02 .00 .03 .02 
. 1 3 * *  . 1 1 * * .07 * ., j' 1 5 "" *
1 08 
Variable 1 3  1 4  
1 .  Tobacco County . 1 0* *  . 1 5 * *  
2.  S tate .05 .08* *  
3 .  In tervention Status - .09* *  .06* 
4. Gender .03 .04 
5 .  Ethnicity (AA) . 1 3 * *  . 1 0* *  
6 .  Ethnicity (Other) .03 .00 
7 .  Best Friend Smoking .05 .07 * 
8 .  # of Friends Smoking . 1 0* *  . 1 3 * *  
9.  Mother Smoking - .02 . 1 3 * *  
1 0. Father Smoking .00 . I I * *  
1 1 . S ib l ing Smoking .03 .07 * 
1 2 . # In Home Smoking .02 . 1 5 * *  
1 3 . Se l f-Efficacy . 1 0* *  
1 4. Tried Smoking (7th Gr) . 1 0* *  
Note: Tried S moking (7th Gr) i s  whether or not the students tried smoking i n  the seventh 
grade ; al l  other variables are from the students  as sixth graders; * *  = p<.O I ;  * = p<.OS . 
1 09  
Table 9 
Percentage of Sixth Grade "Never Triers " Who Completed Both Time Points (N= 1583) 
Variable 
Gender 
Boys 
Girls 
Ethnicity* 
Caucasian 
African American 
Other 
Mother Smoking Status** 
Mother Smokes 
Mother Does Not Smoke 
Father Smoking  Status * *  
Father S mokes 
Father Does Not Smoke 
Percent Completed Both Time Poi nts 
8 1 . 1 % 
82 .5 % 
84.5 % 
78 .9 % 
79.3 % 
76 .3 % 
85 .0 % 
78 .6 % 
84. 5  o/c 
Best Friend Smoking Status 
Best Friend S mokes 
Best Friend Does Not Smoke 
S ibl ing Smoking Status*  
Brother/S ister Smokes 
Brother/S ister Does Not Smoke 
*Differences are sign i ficant at p<.05 . 
* *Differences are significant at p<.O I .  
75 .8 % 
82 .7 % 
76. 1 % 
83 . 1 % 
1 1 0 
Table 1 0  
Comparison of Participants Who Remained "Non-Triers " in 1h Grade To Those Who 
Tried Smoking in 111 Grade (N= l 2 74) 
Variable Percent Tried S moking 
Gender 
Boys 
Girls 
Ethnic i ty* 
White 
AA 
Other 
State* 
NY 
VA 
Tobacco County Status 
Tobacco County 
Non-Tobacco County 
30.2 
27 .0 
25 .3  
34. 1 
27 .4 
2 1 . 2 
30.0 
37 .2  
2 2 . 9 
Percent Remained Non-Smokers 
69.8 
73 .0 
74.7  
65.9 
72 .6  
78 .8 
70.0 
6 2 . 8  
77 . 1 
1 1 1 
Best Friend Smokes in  61h Grade* 
Yes 
No 
Mother S mokes* 
Yes 
No 
Father Smokes* 
Yes 
No 
S ister/Brother S mokes* 
Yes 
No 
4 1 .8 
27.9 
37 .7 
24.8 
3 5 . 3  
24.8  
36 .8  
27 . 3  
* Differences are signi ficant at p<.O l 
58 .2  
72 . 1 
62 .3  
75 .2  
64.7 
75 .2 
63 .2 
72 .7 
1 1 2 
Table 1 1 
Logistic Regression Predicting " Tried Smoking " in the Seventh Grade (N= l 1 52) 
Pred ictor 8 SE Odds 95% C I  Wald Part ial R Step df  S tep X2 
Ratio Lower Upper 
Step 1 3 35 .59* * *  
Tobacco County .68 . 1 5 1 .97 1 .46 2 .65 20. 1 3 * * *  . 1 2 
S tate - .05 .22  .96 .62 1 .47 .04 .00 
In tervent ion Status .27  . 1 4 1 . 30 .99 1 . 7 1  3 .66 .04 
Step 2 3 5 . 1 3  
Gender . 1 3  . 1 9 1 . 1 4 .80 1 .65 . 53  .00 
Ethnic i ty ( AA)  . 32  . 1 6 1 . 38  1 .00 1 . 89 3 .95 * .04 
Ethn ic i ty (Other) . 1 7  . 28  1 . 1 9 .69 2 .04 . 38  .00 
Step 3 2 1 2 . 1 8 * * *  
Best Friend Smoking .76 . 38  2 . 1 4  1 .0 1  4 .53  3 .95* .04 
# of Friends Smoking .OS .07 1 .05 .92 1 . 2 1  .59 .00 
-
-
VJ 
Step 4 4 27 .86* * *  
Mother Smoking .47 .22 1 .60 1 .03 2 .48 4.42* .04 
Father Smok ing . 1 6 .2 1 1 . 1 7 .77 1 .78  .55  .00 
S i b l i ng S moking . 1 5 .20 1 . 1 6 . 78  1 . 74 .55  .00 
# I n  Home S moking . 1 4 .09 1 . 1 5 .97 1 . 36  2 .43 .02 
Step 5 1 6 .50* 
Se l f-Efficacy . 1 6 .07 1 . 1 7 1 .03 1 . 33  5 .77 * .05 
Step 6 1 .0 1 7  
# Friends x Self-Eff .02 .04 1 .02 .95 1 .09 .27 .00 
Step 7 2 .43 
Mother x Gender - . 1 8  . 3 1 . 83  .45 1 .54 . 33  .00 
Father x Gender . 1 7  .30 1 . 1 9 .66 2 . 1 5  . 32  .00 
Step 8 2 6.02* 
A A  x Best Friend - .6 1 . 59 . 54 . 1 7 1 . 73 1 .07 .00 
Other x Best Friend -2 .88  1 . 37 .06 .003 . 82  4.42 * - .04 
-
-
� 
Note : Model X2  ( 1 8 ) = 93 .7 1 ,  p<.OO I ;  * * *  = p<.OO I ;  * = p<.05 ; B = unstandardized coeffic ien ts, SE = standard error of the 
unstandardized coefficients ;  CI = Confidence In terval . 
--
Ul 
Table 1 2  
Logistic Regression Predicting "Higher Level Smoking " in the Seventh Grade ( N= 1459) 
Pred ic tor 8 SE Odds 95% CI  Wald Part ia l  R Step df Step X2 
Rat io Lower Upper 
Step I 3 7 .82 
Tobacco County .30 .20 1 . 35 .9 1 1 .98 2 . 25 .02 
State . 3 1 .34 1 . 37 . 70 2 .68 .83  .00 
In tervent ion Status - . 1 6  . 1 9 .85  .59 1 . 23 .73  .00 
S tep 2 3 2 . 1 2  
Gender - . 1 0  .27 .9 1 . 53  1 . 55 . 1 3  .00 
Ethn ic i ty  ( AA )  . 1 3  .23  1 . 1 3 .73  1 .77 .3 1 .00 
Ethn ic i ty ( Other) .48 . 34 1 . 62 .84 3 . 1 3  2 .04 .0 1 
S tep 3 2 25 .92 * * *  
Best Friend Smok ing .36 . 39 1 .43 .66 3 .08 .82  .00 
# of Friends Smoking  . 1 0 .05 I .  I I 1 .0 I 1 . 2 1  4 .78* .06 
--
0'1 
Step 4 4 1 2. 1 7* 
Mother S moking .68 .28 1 .98 1 . 1 4 3 .46 5 . 84* .07 
Father S moking  . 1 2 .28 1 . 1 3  .66 1 .94 . 1 9  .00 
S i b l i ng Smoking .08 .25 1 .08 .67 1 . 76 . 1  0 .00 
# I n  Home S moking - .04 .09 .96 .80 1 . 1 5 . 1 9 .00 
Step 5 1 6 .26 * 
Se l f-Efficacy . 1 9 .08 1 . 2 1  1 .03 1 .4 1  5 .42* .06 
Step 6 1 .00 
# Friends x Se l f-Eff .00 1 .02 1 .00 .96 1 .04 .003 .00 
S tep 7 2 2 .20 
Mother  x Gender - .37  .40 .69 . 32  1 . 50 .89 .00 
Father x Gender .5 1 .39 1 . 67 .77 3 .60 1 .70 .00 
S tep 8 2 1 .97 
AA x Best Friend . 30 .52  1 . 35  .49 3 . 70 . 34 .00 
Other x Best Friend - 1 .23 1 . 2 1  .29 .03 3 . 1 3  1 .03 .00 
-
-
.....,J 
Note: M odel  x2 ( 1 8 ) = 58 .46, p<.OO l ;  * = JJ<.05 ; 8 = unstandardized coeffic ients, SE = standard error of the unstandardized 
coe ffic ien ts :  CI = Con fi dence I n te rva l . 
--
00 
Tab le 1 3  
Logistic Regression Predicting Experimental Smokers in the Seventh Grade ( N= 1394) 
Pred ictor B SE Odds 95% C I  Wald Partia l  R S tep df Step X2 
Ratio Lower Upper 
S tep I 3 1 3 . 32**  
Tobacco County . 39 .26 1 .48 .89 2 .46 2 .27 .02 
State .95 .63 2 .57 .75  8 .86 2 .25 .02 
In tervent ion S tatus  - . 1 9  .25 .83  . 5 1 1 . 35 .56 .00 
Step 2 3 2 .35  
Gender - . 20 .37  . 82 .40 1 .68 . 30 .00 
Ethn ic i ty (AA) .26 . 29 1 . 29 .73  2 .29 .79 .00 
Ethn ic i ty (Other) - . 35  . 63 . 7 1 .20 2 .45 .30 .00 
Step 3 2 1 7 .63 * * *  
Best Friend S moking - .00 1 .58  l .OO . 32  3 . 1 3  .00 .00 
# of Fri ends S moking . I S .06 1 . 1 6 1 .04 1 . 30 7 . 32**  . 1 0 
--
1.0 
Step 4 4 8 .22 
Mother Smoking .95 . 36  2 . 59 1 . 27  5 .28 6.9 1 * *  . 1 0 
Father S moking - .03 . 36  .97 .48 1 .94 .O J .00 
S i b l ing  S moki ng - .06 . 33  .94 .49 1 . 80 .04 .00 
# In  Home Smoking - .04 . 1 2  .96 .75  1 .2 1  . 1 3 .00 
S tep 5 1 6 .43 * 
Se lf-Efficacy .28 . 1 0 1 . 3 2  1 .08 1 . 60 7 .56**  . 1 0 
Step 6 1 .48 
# Friends x Self-Eff - .02 .03 .98 .94 1 .03 .48 .00 
Step 7 2 2 .83  
Mother x Gender - .65 .53  . 52  . 1 9 1 .48 1 .49 .00 
Fat her x Gender .73  . 52  2 .07 . 74 5 .78 1 .94 .00 
Step 8 2 1 . 1 7  
AA x Best Friend .70 .69 2 .02 . 52  7 . 83 1 .04 .00 
Other x Best Friend .80 1 .40 2 .22  . 1 4 34.80 . 3 2  .00 
-
N 
0 
Note : Model x2 ( 1 8 ) = 52.42,  p<.OO 1 ;  * *  = p<.O I ;  B = unstandardized coefficients, SE = standard error of the unstandardized 
coeffic ients ;  CI = Confidence Interval .  
-
N -
Tab le 1 4  
Logistic Regression Predicting Seventh Grade Nonsmokers Intending to Try Smoking in the Next Six Months (N= l394) 
Pred ictor 8 SE Odds 95% C I  Wa l d Part ial R S tep df S tep X2 
Rat io Lower Upper 
Step I 3 2 .44 
Tobacco County - .59 .56 .56 . 1 9 1 .66 l .  1 1 .00 
State .73 . 66 2 .08 .58  7 . 52 1 . 25 .00 
In tervent ion Status - . 55  .46 .58 .23  1 .43 1 .43 .00 
Step 2 3 . .  80 
Gender .06 .35  1 .07 .54 2 . 1 0  .03 .00 
Ethn ic i ty ( AA )  - . 1 6  .4 1 . 85  .3 8 1 .9 1  . 1 5 .00 
Ethn ici ty (Other) . 26 .59 1 .30 .4 1 4 . 1 0  .20 .00 
S tep 3 2 29.42 * * *  
Best Friend Smok ing  .96 .39 2 .6 1 1 . 2 1  5 .62 5 .98* . 1 2 
# of Friends Smoking .04 .06 1 .04 .93 1 . 1 7  . 5 1 .00 
...... 
N 
N 
Step 4 4 1 . 1 1 
Mother S moking - .06 .44 .94 .39 2 .24 .02 .00 
Father S moking .07 .4 1 1 .07 .48 2 . 38  .03 .00 
S ih l i ng S moking .22 .42 1 .25 .55  2 .83 .28  .00 
# I n  Home S moking .08 .23 1 .08 .69 1 . 69 . 1 1 .00 
Step 5 1 42.5 8 * * *  
Sel f-Efficacy .73  . 1 5  2 .08 1 . 55 2 .78  23 .70 * * *  .28 
S tep 6 1 .45 
# Friends x Self-Eff .02 .03 1 .02 .97 1 .07 .43 .00 
Note :  Mode l X2  ( 1 4 )  = 76 .80, p<.00 l ; * * *  = p<.OO I ;  * = p<.05 ; B = unstandardized coefficients, S E  = standard error of the 
unstandardized coeffic ients ;  CI = Confidence I nterval . 
-
N 
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Appendix A 
Peer Smoking Behavior 
Does your best friend smoke? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
Would you say most of your friends smoke? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
How many of your friends smoke? 
(fi l l  in  number) 
Parent Smoking Behavior 
Does your mother or stepmother smoke? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
Does your father or stepfather smoke? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
Sibling Smoking Behavior 
Do you have a s ister or brother who smokes? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
Smoking in the Home En vironment 
How many people i n  your home smoke? 
( fi l l  in number) 
Adolescent Smoking Behavior 
Have you ever tried c igarette smok ing,  even one or two puffs? 
Yes 
No 
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NO 
NO 
NO 
NO 
NO 
During the past month, on how many days did you smoke c igarettes? 
I do not smoke 
I did not smoke a c igarette during the past 30 days 
1 or 2 days 
3 to 9 days 
1 0  to 29 days 
al l 30 days 
Self-Efficacy to Refuse Cigarettes 
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I am sure I can refuse c igarettes i f  
someone offered them to me . 
Strongl y  Disagree Not S ure Agree 
Disagree 
[ I ]  [ 2 ]  [ � J  [ 4 ]  
Strongly 
Disagree 
[ 5 ] 
Intention to Smoke 
Do you think that you may try smoking within the next 6 months . . . . . . . . . . . . . . .  YES NO 
Do you think that you may try smoking in the next 30 days? . . . . . . . . . . . . . . . . . . . . . .  YES NO 
Demographics 
Please check i f  you are a BOY or a G IRL. 
Boy 
Gi rl 
Please check the one that hest describes YOU. 
Asian American or Oriental 
African American or B lack 
H ispan ic or Lat ino 
Whi te ,  Caucas ian American or European 
American Indian 
Other 
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